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Association Affairs 


The Association of Pacific Coast 
Geographers held its third aanual 
meeting June 23 to 25, 1937, in con- 
junction with the one hundredth na- 
tional meeting of the American Ae 
sociation for the Advancement of Sci- 
ence in Denver, Colorado. Twenty- 
four papers were presented during the 
Wednesday and Thursday morning 
Sessions in the auditorium of the 
Barnes Commercial School; Dr. How- 
erd H. Martin presiding. The prin- 
cipal addresses were delivered at two 
luncheon meetings in the Venetian 
Koom, Shirley-Savoy Hotel. On 
Wednesday Dr. E. Earle Lackey, of 
the University of Nebraska and Pres- 
ident of the National Council of Geog- 
taphy Teachers, discussed “Crop and 
Kainfall Expectancy in Nebraska,” 
end on Thursday Dr. Martin, chair- 
man of the Geography Department, 
University of Washington, and retir- 
ing president of the organization, gave 
an illustrated lecture on “Colonization 
and Exploitation in Northern Japan.” 
On Thursday afternoon the society 
joined in the general symposium on 
“The Scientific Aspects of the Con- 
trol of Drifting Soils.” The Wednes- 


day afternoon field trip around Den- 
ver was under the guidance of Dr. 
Margaret F. Boos, University of Den- 
ver. Under the leadership of Profes- 
sor Harold A. Hoffmeister of the 
University of Colorado, who also 
served as chairman of the committee 
cn local arrangements for the meet- 
iags, the group made a field investi- 
gation of the mining industries and 
the sequence of occupancy in the Ida-_ 
ho Springs-Central City area on Fri- 
day. 

Officers of the Association for the 
ceming year are: President, George 
M. McBride, University of California 
at Los Angeles; Vice-President, John 
B. Leighly, University of California ; 
Secretary-Treasurer, Hallock F. 
Raup, University of California at Los 
Angeles; Yearbook Editor, Otis W. 
Freeman, Eastern Washington Col- 
-lege of Education, Cheney. 

The papers and abstracts included 
in this third volume of the “Yearbook 
cf the Association of Pacific Coast 
Geographers” were among those pres 
ented at the Denver meetings. 


W. B. MERRIAM, Acting Sec’y. 


The 1938 Meeting 


The 1938 meeting of the Associa- 
tion of Pacific Coast Geographers 
will be held in San Diego, California, 
in connection with the meetings of 
the Pacific Division of the A. A. A. S. 
on two or three days during the week 
of June 20 to June 25. Several insti- 


tutions and organizations in the San 
Diego region will cooperate with the 
A. A. A, S. meeting. 

Secretary Raup will notify the 
members of the A. P. C. G. of the 
exact dates. 
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The Geographic Factor and Its Influence on 
Utah Administrative Units 
GEORGE H. HANSON 
Brigham Young University, Provo, Utah 


When the Mormon Pioneers settled 
in the Great Basin in 1847, they 
claimed a vast expanse of territory, 
extending to the Sierra Nevada 
Mountains on the west, to San Diego 
on the south, to Oregon on the north, 
and to the summit of the Rocky 
Mountains on the east. 

Their hopes for a sea port were 
denied when in September, 1850, the 
United States Congress passed a bill 

viding for the organization of the 

erritory of Utah. The boundaries 
were defined as follows: “Bounded on 
the west by the State of California, 
on the north by the Territory of Ore- 
gon, and on the east by the summit 
of the Rocky Mountains, and on the 
south by the 37th parallel of north 
latitude. (Bancroft’s History of 
Utah). Although a large portion of 
their claim had been taken on the 
south, the pioneers were granted a 
great region, including what is now 
Utah, and most of Colorado and 
Wyoming. 

Settlement of the outlying regions 
of the new Territory began almost 
immediately. Not only were the pio- 
neers eager to validate their claim to 


; tly, a 
steady flow of settlers out of Salt 


was seen in the following years. 
This expansion continued until set- 
tlemerts were found in many places 
hundreds of miles from Salt Lake 
and the necessity of subdividing this 
vast region for governmental pur- 


poses was recognized, even before 
the official establishment of Utah 
Territory by Congress. In the winter 
of 1849-50 the legislature of the un- 
official State of Deseret created six 
counties: Great Salt Lake, Weber, 
Utah, Tuilla, San Pete, and Juab 
(Fig. 1). Their method of determin- 
ing the boundaries of these first coun- 
ties was simply that of conforming to 
the natural or physiographic divisions 
which they found and recognized as 
logical units for government admin- 
istration. The following are sample 
definitions of the first six counties as 
established by the Deseret Legislature 
early in 1850. (From Ordinances of 
the State of Deseret, 1850.) 


“An ordinance providing for the loca- 
tion of counties and precincts therein 
named, etc.” 

Sec. 1. Be it ordained by the General 
Assembly of the State of Deseret, that all 


| 
| 
| 
STATE ~ oF 
peseret 
2) 
the land by habitation, but hundreds 
from urope were arriving in Utah 
every year, and needed land on which 28 
Lake City toward the north and south : 
(3) 


portion of 
the Valley of the Great Salt 


Sec. 11. All that portion of country | 


ealled Utah Valley, shall be called Utah 


County; the county seat of which shall be *i 


lwcated at Provo City. 

Sec. 13. San Pete V: 
eounty, including the boun 
valley, and called San Pete County. 

Sec. 14. Tuilla Valley shall be a coun- 
ty: ealled Tuilla County, having one pre- 

ct, until otherwise ordered by the 
eounty court. 

Sec. 17. Whenever a county is men- 
tioned as including a valley, the boun- 


shall be a 


daries of the same shall extend to the 


matural boundaries of said valley—the 
summit of the surrounding mountains, on 
the highest dividing range between said 
valleys. 

Approved January 31, 1850. 

For clarification it is necessary to 
mention again that these first six 
cuunties were created when little was 
krown of this region and before the 
official designation of the Utah Ter- 
ritory. Until 1849 the settlers had no 

litical or legal government. They 
lived under ecclesiastical laws and fol- 
lowed the leadership of Brigham 
Young and his associates. After 1849 
the need for legal action prompted 
crganization of the “deseret legisla- 
ture” with both a judicial and execu- 
tive department, courts were also es- 
tetlished in the respective counties. 
When the belated news of the official 
designation of the Territory of Utah 
was received early in 1851, the Mor- 
mons proceeded immediately to reor- 
— The first session of the new 

erritorial Legislature divided the en- 
tire Territory into twelve counties. A 
striking change in the boundaries of 
the original six counties was 
that time (Fig. 2). They were 
t-nded far beyond the valleys of the 
original limits and were made to em- 
brace great belts or land ranging from 
50 150 miles wide and hundreds of 
miles long. 

It is an astounding fact that in less 
than two years after the official Jes- 


ries of said 


FIGURE 2 
ignation of the Territory of Utah, its 


entire area had been divided into 
counties, despite the fact that it cov- 
ered about 250,000 square miles and 
very little was known of the country 
beyond the region immediately sur- 
rounding Salt Lake City.. The motive 
for such hurried action in dividing 
this immense tract of land into coun= 
ties even before it was entirely ex- 
plored is seen in the fact that the 
early settlers were eager to lay firm 
hold upon the Territory, thus resist- 
ing encroachment by other groups. 
This gaining of political control was 
probably considered by the pioneers 
#5 a gesture which would be recog- 
nized at the National Capitol. It was 
2 notice of their intention to colonize 
the entire Territory, although for 
practical purposes the small valleys 
were the most logical county units. 
Some Utah counties in 1852 were 
nearly 800 miles long. Just why these 
counties were defined in such a man- 
ner is explained by the fact that only 
one means of determining boundaries 
was available: parallels and meridians. 
imaginary lines which encircle 
the earth could be located on a map 
in the absence of information pertain- 
ing to physiographic features. The 
Territory's southern boundary _ was 
fixed by Congress at the 37th parallel 
of latitude and the northern boundary 
at the 52nd parallel. These specifica- 
ticns provided a relatively easy meth- 
od of marking off sections-on a map. 
The authorities defining the new 
counties, merely had to draw lines 
across a map of the Territory paral- 
lel to its north and south boundaries. 


(4) 


Velie, and as far TERRITORY OF UTAH 
Stony Creek, and west to Great Salt Lake 
Lake, and lying south of Stony Creek, 
shall be called Great Salt Lake County. & 


Every year following the establish- 
ment of Utah Territory witnessed the 
arrival of thousands of emigrants and 
the new counties received settlers who 
migrated hundreds of miles in every 
direction from Salt Lake City. 

The necessity for breaking up these 
enormous units arose early as towns 
sprang up all over the Territory. 
Local government as well as represen- 
tation in the legislature was necessary. 
Lack of communicative facilities and 
the primitive methods of travel neces- 
sitated short distances between county 
seats and outlying towns, thus render- 
ing the originally enormous counties 
unsuitable for governing purposes. 

In the years that followed a num- 
ber of counties were added, and as 
was the case with the first twelve 
counties designated in 1852, the new 
boundaries were again determined by 
existing latitudinal and longitudinal 
lines. The boundaries of the entire 
Territory, however, remained intact 
until the year 1861, when by cun- 
gressional acts the Territory of Ne- 
vada was created to include a large 
area from 116° west longitude to 
California. In the same year a large 
strip east of longitude 109°4’ was des- 
ignated as the Territory of Colorado 
and in 1862 another degree of longi- 
tude was given to Nevada on the west. 

In 1868 however the last reduction 
of the Territory of Utah was made; 
all of the Green River except a small 
strip of land north of the Uintah 
Mountains being taken away, and 
added to the Territory of Wyoming. 

The settlement of Utah Territory 
continued at a rapid pace and rear- 
rangement of counties was carried on 
to meet the needs for county govern- 
ment and legislative representation. 
However, a striking in meth- 
cd of establishing boundaries came 
about in the early 1860's. Instead of 
arbitrarily following the artificial 
lines of latitude and longitude, legis- 
lators took into consideration the 


It is interesting to note that the 
parallels of latitude which formed the 


boundaries of early counties have re- 
mained largely intact. The long” belts 
ot land which made up the first twelve 
counties can easily be distinguished 
tcday, although they have been inter- 
sected at various points to form new 
counties. If one were to blot out 
bcundary lines following mountains, 
plateaus, and rivers, the couties would 
still appear as a series of parallel lines 
running east and west, especially in 
the southern portion of the state. 
Since the great majority of mountain 
ranges, plateaus, and rivers in Utah 
to‘low a north-south direction, it is 
evident from a map that these lines 
aibitrarily established more than 
eighty years ago, run at right angles 
to the State's physiographic features. 
The northern boundary of Beaver 
county cuts directly across four moun- 
tain ranges. The northern boundary 
of Garfield county runs at right an- 
gies across two plateaus, a range of 
mountains, and a river. The southern 
boundaries of Emery and Grand 
Counties cut directly across three riv- 
ers, a series of cliffs, and a range 
of mountains. The east and west - 
boundaries of Duchesne County are 
straight meridian lines which divide 
the natural Uintah Basin into trree 
arbitrary units. 

The manner in which the first six 
counties of Utah were originally cre- 
ated indicated that natural boundaries 
were recognized even then. It is prob- 
able that had the entire Utah 1.rti- 
tory been as familiar to the pioncers 
as the region surrounding Salt Lake, 
the boundaries would have yielded to 
natural geographic features in every 
case. With the increase of informa- 
tion regarding the geography of the 
region these straight latitudinal lines 
should have 

As the State exists today, app1oxi- 
mately 55 per cent of the county boun- 
daries are straight, arbitrary lines, 
while 45 per cent conform to natural 
barriers, such as mountain ranges, 
rivers, plateaus, etc. From 1850 to 
1917 ninety-two major changes are 
recorded in the boundary histories of 
existing Utah counties. 

The present arrangement of the 
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| natural geographic features of the . 
| Territory, such as mountain ranges, 

| 
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counties in the state of Utah offers a 
rather interesting contrast to the con- 
figuration of administrative units 
adopted by other more recently estab- 
lished agencies whether private, state, 
and federal (Fig. 3 & 4). 

The historical factor is important 
here, since it probably accounts for 
the far greater number of subdivi- 
sions in the case of counties than in 
the case of State departments. No 
counties have been created since 1917, 
and the great majority were in ex- 
istence prior to 1880. On the other 
band, most State agencies are of com- 
paratively recent origin. Small coun- 
ties were necessary during the years 
when primitive means of transporta- 
tion and communication limited travel 
tc but a few miles a day and restricted 
contacts with centers of government. 
County seats had to be placed within 
reach of outlying villages and rural 
communities. The horssand-buggy 
cays necessitated small counties for 
the administration of governmental 
affairs. Tradition, political inertia, 
vested interests, a general conserva- 
tism, and a reluctance to accept the 
rew have maintained the twenty-nine 
counties even in the face of obvious 
need of change as evidenced by the ad- 


justments made in governmental units © 


attempting to more efficiently meet 
the State needs. 

The: school district system carries 
earmarks of the county system of ad- 
ministration units established in the 
days when slow transportation neces- 
sitated small. districts far intimate 
contacts and supervision, and hence 
its outlines follow closely that of the 
counties, with several counties subdi- 
vided into two or more districts, mak- 
ing a total of forty school districts at 
the present time. 

In contrast to those districts are 
those of other state agencies which 
have been established in recent 
In 1935 the Utah Works Progress 
Administration, a subdivision of the 
National administration, divided Utah 
into three main districts with Ogden, 
Salt Lake City, and Provo as head- 
quarters for Districts 1, 2, and 3, 
respectively. District 3 is subdivided 
into four smaller units with Price, 
Richfield, and Cedar City as sub- 
headquarters. 

The influence of roads and com- 
niunication lines on the W. P. A. con- 
figuration is well illustrated in the 
subdivisions of District 3. The west- 
ern boundary of the Richfield District 
rans practically parallel to U. S. 


{6) 


IEC 
=. | | 
| 
| 
| 
| 
| [= 
| 
= 


Highways 89 and 91. Cedar City was 
selected not only for its greater popu- 
lation and trade facilities, but because 
it is the only city in that section of the 
State which has a railroad connection. 
Rapid communication from offices to 
cutlying communities is essential. 
Roads leading from Price to the re- 
mote regions of the southeastern part 
of the State make it the logical head- 
quarters of that district. 


The most important factor deter- 
mining the shape and size of these dis- 
tricts, and one which underlies the 
motives just discussed, is that of natu- 
ral geographic features. While phys: 
ogtaphy indirectly influences popula- 
tion and trade centers and roads, it 
hes a very definit> and direct effect 
upon the manner in which the dis- 
tricts are laid out. The Uintah Moun- 
tains form a natural barrier which 
separates the Ogden and Provo Dis- 
tricts. Roads over these mountains are 
inpassatle during the winter, and the 
futility of attempting to cross this 
natural barrier is obvious. 


The Tushar and Pavant Mountains 
are recognized as the natural and log- 
ical boundary between the Richfield 
and Cedar City sub-districts. The few 
roads crossing these mountains be- 
tween U. S. Highways 89 and 91 are 
blocked by snow part of the year, 
often rendering any transportation 
between the two great valleys impos- 
sible, while fine roads running rorth 
and scuth on each side of these moun- 
tains facilitate communication with 
the main W. P. A. office in Provo. 
The Wasatch plateau and the Colo- 
rado River form barriers which natu- 
rally set off the Price District from 
the Richfield District. Straight lines 
arbitrarily drawn are sufficient as 
boundaries across the desert wastes of 
Western Utah where there is prac- 
tically no population. 

The sub-headquarters of Price, 
Richfield, and Cedar City are con- 
sidered temporary and subject to re- 
moval at any time. This provides a 
flexible set-up whereby practically all 
territory south of Salt Lake City can 
be handled from the Provo office. 


Cm: of the most cogent reasons for 
maintaining three large districts in- 
stead of operating upon a county 
besis is that to maintain twenty-nine 
staffs of officers would entail such a 
cost as to defeat the purpcse of this 
agency. Since overhead expense is one 
ot the primary considerations, a few 
officers controlling large districts is 
more economical than maintaining a 
large number of smaller districts. 


The same factors that have infle 
enced the establishment of the W. P. 
.\. system of administrative units have 
likewise influenced such agencies as 
the National Reemployment Service, 
Judicial Districts, Juvenile Court Dis- 
tiicts, Utah Road Commission, Utah 
State Board of Agriculture, State 
Department of Public Welfare, Utah 
State Board of Health, State Sena- 
torial Districts, Tax Commission Sut- 
Headquarters and many others, in 
fact sixty-six agencies in all were com 
tacted in this study and all of them 
reported geography as one of the 
main guiding factors in marking off 
their subdivisions. Such impassable 
barriers as the great Colorado and 
Green Rivers and the many high, 
rugged mountain ranges, cliffs, and 
plateaus are not to be disregarded in 
setting up any sort of district where 
trevel among the several towns is 
necessary. The location of these bar- 
ricts consequently play a major role 
in the arrangement of districts. It is 
of utmost importance that we note 
how these various agencies divide the 
state up into its five. six, or seven 
major geographic divisions. 

A study of the growing trade cen- 
ters in the state reveals the fact that 
61 per cent of all incorpo:ated towns 
of the state have lost in population 
during the last decade and twelve em- 
tire counties have likewise recorded a 
Icss, while the state as a whole has 
experienced a gain of 13 per cent. 
This definite shift in population has 
resulted in substantial growth for six 
cr seven natural trade centers ideally 
located with respect to natural geo- 
graphic hinterlands. 


A study of mid-points on highways 


hetween the growing trade and popu- 
lation centers discloses a rather close 
correlation of roads and trade centers 
with natural geographic regions thus 
justifying the suggestion that admin- 
istrative units, whether private, state, 
or federal, operate at their greatest 


advantage when their institutional ! 
boundaries are made to conform to 
the natural boundaries of their re- } 


spective units (Fig. 5). 


Had the Morman Pioneers known | 


more of the physical base upon which 
they hoped to build their great empire 


end its attending political and sucial | 


institutions, they likely would not 
have arbitrarily divided the territory 
into a series of great linear belts for 
administrative purposes, but would 
have let natural geographic features 
guide them in the designation of units 


upon which their institutions hoped ; 


to find anchorage. 
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Vegetation Aids for Recognizing Boundaries 
of Glacial Features 
W. BE. KIRKENDALL 


University of Colorado, Boulder, Colorado 


Vegetation, though seldom men- 
tioned or credited in iinal writings, 
has served many a fiek! worker in 
his efforts to untangle tie evidence 
of Pleistocene glacial advances. Many 
early publications on Pleistocene gla 
cielogy seem to have been written 
from the observation car platform. 
From this point of view, floral cover 
must have ranged with topographic 
form and position as factors used in 
identification of glacial deposits. 
These arm chair field trips left a bad 
taste in the mouths of younger, more 
energetic field workers, who, swing- 


ing to the other extremes, insisted on 
detailed geologic study of the entire 
boundaries of each deposit. 

It should not be assumed that vege- 
tation can or d field 
investigation o i its; nev~ 
ertheless, it may be used as an aid 
in the recognition of and mapping of 
the glacial boundary. With the many 
areas of glacial deposits as yet un- 
touched by field work, reconnaissance 
mapping seems both necessary and 
practical. These maps should depend 
upon geological work as well as visual 
aids. Contacts between different gla- 
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cial deposits should be mapped and 
studied at numerous points, but, often, 
time and finances do not permit de- 
tailed mapping. By noting the types 
of vegetation characteristic of the 
different glacial deposits, one can 
often retire to some distant, elevated 
position, and, using the vegetation as 
an aid, connect the units that have 
been intensively studied. In this way 
the contacts between deposits can be 
drawn quite accurately and quickly. 


Field studies that prompted this 
paper were confined to the semi-arid 
regions in or near the eastern boun- 
daries of the Rocky Mountains in. the 
states of Colorado, Wyoming, Mon- 
tana, and the Province of Alberta. 
Physical factors of the environment 
are remarkably similar throughout 
tiis whole region. The elevation of 
the respective landscapes, of course, 
decreases from 9,000 feet in Colorado 
to 4,000 feet in Alberta. With the ex- 
ception of Colorado, the precipitation 
is near the critical amount that divides 
scrub and tree growth from grass- 
land. Because of this amount of mois- 
ture, the type of vegetation depends 
upon the drainage, soil development, 
and the exposure to rain-bearing 
winds. 


The recognition of two distinct 
glacial advances’ permitted a careful 
study of contrasting vegetation on 
two out wash plains and associated 
moraines. The most recently depos- 
ited outwash plains (Wisconsin?) 
were covered with a luxuriant growth 
of grass. Where these plains extend 
beyond the mountain front the areas 
are relatively level or gently rolling 
and are covered with 1 thick sod. 
Where similar outwash is deposited 
in valley trains, the surfaces are usual- 
ly covered with recent alluvium. Since 
most of the valley trains are only 


‘eight to twenty fzet above the streams, 


they can be easily irrigated and usual- 
ly support rich grass pasture, hay- 
lands, or are used for irrigated crops 
and vegetables. 


Older outwash plains (pre-Wiscon- 
siz?), approximately seventy feet 
ahove the younger ones, support 


quite a different vegetation. Excellent 
drainage through the porous, grave 
iy material left little moisture for the 
growth of more than sagebrush and 
greasewood. Even these plants are 
quite widely separated and stunted in 
growth. Only in wet years is there 
sufficient moisture to provide grass 
for limited summer grazing. Both 
the soil and vegetation, yellow-brown 
in color, present a- marked contrast to 
the dark green vegetation of the 
younger outwash material. Irrigation 
schemes, instigated in Wyoming to 
water these level surfaces, ended “on 
the rocks”. For example, a floating 


- dredge used in the construction of the 


irrigation ditches was left stranded on 
the rocks when the water sank into 
the sieve-like outwash gravels. 


Moraines of different ages appear 
quite similar, especially in surface 
configuration. While making detailed 
development, drainage, and weather- 
ing, two divergent types of vegetation 
were noted. We believe the two types 
of vegetation are mainly the respunse 
to soil development and the availabil- 
ity of moisture for plant growth. 


Tree growth from scrub to dense 
stands of ‘pine is characteristic of the 
younger moraines. The abundance of 
reck and paucity of soil coupled with 
poor drainage in the many depres- 
sions are usually reflected by scattered 
groups of trees. Small patches of as- 
pen, mountain maple, and alder dot 
the landscape of the dryer edges of 
the moraines. Where more water is 
available, even though the soils are 
beth acidic and rocky, the conifers 
grow in a dense cover. These young 
moraines then present a rich, green- 
cclored foliage with the exception’ of 
the light green patches of the hard 
woods on the dryer margins. This 
dryer condition is especially well de- 
veloped where the young moraines 
extend beyond the mountain front 
into the plains. 


The older moraines, though often 
in close contact with and sometimes 
buried by the younger deposits, sup- 
port a still different vegetation. Most 
of the surfaces are relatively free of 


tuck, and soil is in various stages of 
development. Drainage is good in 
some sections, but other areas show 
high alkalinity. In Wyoming there are 
thin deposits of loess on these older 
moraines. Sagebrush, with an abun- 
dance of yucca and cacti and numerous 
grasses, principally bunchgrass, shows 
a xerophytic type of adaptation to the 
lack of available moisture for plants. 
‘Chese xerophytic plants are probably 
the climax vegetation of these older 
moraines: only on steep slopes ex- 
posed to moisture-laden winds do any 
tree growths appear. these being 
dense stands of aspens, poplars, and 
cottonwoods. Their light green foliage 
is flanked above by the dark green 
and silver of fir and spruce which 
flourish on the unglaciated, higher 
sides of the valley. This type of con- 
tact was found in many places in the 
Wind River Mountains in northwest- 
ern Wyoming. 
Conclusions. 

Field work along the eastern mar- 
gins of the Rocky Mountains dis- 
closes an apparent difference in vege- 
tation on the varied glacial deposits. 
These different floras seem to be a 
logical adjustment or adaptation te di- 
verse edaphic conditions found in the 
several glacial deposits. 

Over the entire area the physical 
factors are quite similar. The expected 


decrease in temperature in the higher 
latitudes is compensated by the de- 
crease in altitude. The rainfall is some= 
where near that which determines a 
tree or grass vegetation; probably 
this fact allows more control of vege- 
tution through slight changes in 
edaphic conditions. 

The vegetation, though simliar over 
wide areas of each deposit, is quite 
different on the diverse deposits. The 
color contrast is very pronounced 
and can be readily discerned at great 
distances. 


After careful work in unit areas, it 
seems logical to expect that these units 
might be connected and the contact 
boundaries between two glacial depos- 
its be mapped with considerable ac 
curacy. Since the rugged terrain, lim- 
ited time, and lack of capital often 
curtail most field work, the use of 
vegetation, where possible, promises 
to be a worthwhile aid in the mapping 
of Pleistocene glacial deposits. 

* William C. Alden, “Physiography and 
Glacial Geology of Eastern Montana 
and Adjacent Areas,” Professional Pa- 
per 174 of the U. 8. G. 8. 

Walter E. Kirkendall, “Glacial Features 
of the Upper Green River Valley, Wyo- 
ming.” Clark University Library, Wor 
cester, Massachusetts. 

Willis T. Lee, “The Geologie Story of 
Rocky Mountain National Park, Cole 
rado.” Government Printing Office, 
Washington, D. C. 


Adjustments to the Climate of the Llano Estacado 
Region of Texas 
DARTHULA WALKER 
West Texas State Teachers College, Canyon, Texas 


Extent and Character of the Area. 

The area included in this discus- 
sion is that portion of the High Plains 
of Texas situated south of the Ca- 
vadian River. Its extent from this 
river to its southern border is about 
250 miles. The eastern boundary is 
marked for the most part by a steep 
escarpment varying in height from 
100 to 400 feet above the eroded 
plains on the east. 

This region is a plateau-like area 
with a generally flat surface pitted in 


places by shallow depressions locally 
known as “playa lakes” and scarred 
by a few deep-cut canyons. The sur- 
face gradually slopes from west to 
east and southeast averaging about 
nine and one half feet per mile. This 
area is a treeless or prairie region 
usually designated as the short grass 
country. It stands as a remnant of 
what Mr. Johnson in his classic 
work, The High Plains and Their 
Utilization, has very effectively de- 
scribed as a great debris apron built 
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up by. the wash from the western 
highlands. 

Climatic Conditions of the Area. 

The climate of this section of Texas 
is classed as the sub-humid and semi- 
arid phase of the continental type, 
which means great variability, ex- 
tremes of temperature, and rather 
light rainfall, but with the maximum 
coming in the summer or during the 
growing season. Cyclonic areas enter 
this region from the southwest, west, 
and northwest. As these areas move 
eastward, rapid and marked changes 
often occur, particularly in the win- 
ter time, due to strong northerly 
winds resulting from the great pres- 
sure gradient in the front of an ap- 
proaching anti-cyclone. These so- 
called “northers,” however, are of 
short duration; therefore for a great- 
er portion of the year outdoor activi- 
ties may be engaged in with little dis- 
comfort from cold. Although the sum- 
mer days may grow warm, on account 
ef the rather high altitude, the nights 
are usually comfortably cool. The 
greatest extremes of temperature 
range from an absolute minimum of 
~23 degrees F. in the northern por- 
tion to a maximum of 112 degrees F. 
in the southern portion. 

The rainfall of the region averages 
about 20 inches for the area as a 
whole, the average running a little 
higher toward the east and a little 
less toward the west. This amount of 
rainfall is usually sufficient for suc- 
cessful agriculture, if it is well dis 
tributed. Fortunately the maximum 
comes during the growing season 
(Fig. 1). However, very much de- 
pends upon the character of the rain- 
fall and some other conditions. Often 
the rain comes in such a downpour 
that full benefit cannot be derived 
from the amount that falls, because of 
the great loss from excessive run off. 
On account of the latitude, the high 
percentage~of: sunshine,. the strong 
light, the low relative humidity, and 
the strength. of the wind, the rate of 
evaporation is very high, about 60 or 
more inches per year from 
water surfaces. The length of the 
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growing season varies from about 
200 days in the northern. portion to 
about 210 in the southern portion. 
This is sufficiently long for the ma- 
turing of most middle latitude crops. 

In this area of transition from the 
humid east to the arid west, man has 
found himself faced with many prob- 
lems. It is indeed a land of problems 
most of which are directly or indirect- 
ly climatic. It is the purpose of this 
paper to show how man has and is 
now attempting to adjust himself to 
the varying climatic conditions of this 
marginal area. 

Adjustments of the Indians. 

The first people to face the prob 
lems of the [Llano Estacado and ad- 
just themselves to its exactiag con- 
Gitions were the Indians. They had 
been attracted by the buffalo and 
other game which in turn had been 
attracted. by the splendid grasses 
which this area afforded. After the 
Indians learned to use the Spanish 
pony, they became expert in the 
ci:ase and in their own defense. The 
Spanish pony had come originally 
from Arabian stock and easily adjust- 
ed itself to the conditions of these 
plains. Here they increased and 
thrived, becoming animals of great 
strength and endurance. The Indian, 
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hkewise a product of exacting natural 
conditions, became master of the pony 
and was probably master of these 
plains for about three centuries. It 
was an Indian country until about 
1875. 
Early Conceptions of the High Plains. 
On early maps and in the minds of 
most of the people of early days, the 
Llano Estacado region was a part 
of what was then called the Great 
American Desert. The belief that this 
region was a desert originated with 
the early travellers and explorers and 
continued for many years. In 1849 
Marcy spoke of this area as the Great 
Sahara of North America. Thwaites 
considered the Plains Indians as 
Arabs of the desert of North Ameri- 
ca. To some this region seemed best 
fitted for the haunts of the mustang, 
the buffalo, the antelope, and their 
migratory lord—the Plains Indian. In 
the census report of 1880 some one 
who was said to have carefully ex- 
plored this section of Texas reported 
that mot more than 7,000,000 acres of 
the Llano Estacado within the state 
of Texas was an absolute desert. This 
sc-called desert served as a great bar- 
rier to movements to the far west. 
Maps showing the westward move- 
ment of people across the United 
States show a halt along the ninety- 
eighth meridian. Beyond this line 
those seeking new agricultural lands 
met cilmatic conditions with which 
they were not prepared to compete. 
Here the agricuftural frontier was 
arrested until methods and means of 
overcoming some of the climatic han- 
dicaps could be devised. In the mean- 
time the ranchmen came in. 


Adjustments by the Cattlemen. 
Recognizing this great expanse of 


sl:ort grass country with its rather [ 
mild climate as an excellent cattle § 


cuuntry, the cattlemen took posséssion 
for a while. The early eighties were 
the cattle-boom years. This area be- 
came a part of the great cattle king~ 
dom consisting of the ranchmen, cow- 
boys, Spanish ponies, and longhorns. 
The chief basis of this kingdom was 
the grass provided primarily by the 


climate of the region. The earliest 
ranchmen ‘who had first choice of 
ranch lands selected lands including 
considerable areas of canyons and 
breaks, if possible, because these 
would assure a water supply and in 
winter offer protection from cold and 
provide winter pastures. It seems 
probable that the peculiar character- 
istics of the Spanish pony and the 
lenghorn cattle and their adaption 
to the canditions of the plains played 
ro small part in the early settlements 
cf these plains. 
Adjustments by the Farmers. 

In the late eighties after a series of 
years of rather abundant rainfall in- 
cluding that of 1885, which was 37.07 
ii:ches in the Amarillo district, one of 
the heaviest that has been decorded 
(Fig. 2), the farmers who had been 
waiting on the border of these plains 
for some years, began crowding in 
upon the cattlemen. But they hap- 
pened to come at the beginning of a 
scries of dry years from 1888-1895. 
These years proved to be so extreme- 
ly dry that the inward movement was 
arrested and a heavy emigration re- 
sulted. Dr. Webb in his splendid work, 
The Great Plains, speaking of the 
western movement of the people, very 
etfectively dscribes the conditions, 
which here obtained, in the following 
cuotation : 

“As one contrasts the civilization of 
the Great Plains with that of the eastern 
timberland, one sees what may be called 
an institutional fault (comparable te e 
geological fault) roughly following the 
ninety-eighth meridian. At this fault the 
ways of life and living changed. Prac- 
tically every institution that was carried 
ecross it was either broken and re-made 


or else greatly altered. . . . When people 
first crossed this line they did not im- 
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mediately realize the imperceptible change 
that had taken place in their environ- 
ment; nor, more is the tragedy, did they 
forsee the full consequences which that 
change was to bring in their own charac- 
ter and in their mode of life. In the new 
region—level, timberless, and semi-arid— 
they were thrown on Mother Necersity 
into the clutch of new circumstances. 
Their plight has been stated in this way: 
East of the Mississippi civilization stood 
on three legs—land, water, and timber; 
west of the Mississippi not one but two 
of these were withdrawn—water and 
timber—and civilization was left on only 
one leg—land. It is small wonder that it 
toppled over in temporary failure.’” 


While this has been said of the 
Creat Plains as a whole, it can be ap- 
plied with full strength to the Liano 
Estacado region. We of today, as a 
rule, do not realize with what falter- 
ing and wandering steps man strug- 
gled in establishing himself in a new 
home in a very different environment. 
By trial and error little by little some 
progress was made in these marginal 
lands. Although the early settlers 
were turned back again and again in 
this. region of apparent agricultural 
insecurity, in many cases they were 
sufficiently encouraged by the abun- 
dant yield of some of the more favor- 
able years to weather the storms of 
unfavorable years, believing that the 
next year would bring again abun- 
dant harvest. 

Finally, aided by new inventions 
end discoveries, farmers were able to 
make more satisfactory adjustments. 
With barbed wire the lands were en- 
closed and divided into sections. 
These divisions created a need for 
more watering places. Well drilling 
machinery was installed and wind- 
mills were erected to utilize the winds 
t» pump the water. This assured a 
water supply to a thirsty land. 

As a result of further scientific 
studies and explorations, it was dis- 
covered that the average of about 20 
inches of rainfall or even a little less 
could be depended upon for the pro- 
duction of crops if dry-farming prac- 
tices were adopted. The introduction 
of drought resisting crops such as 
grain sorghums and sudan grass, 
which usually produce fair crops even 
in years of rather low rainfall, helped 


zo make farming more secure. When 
it had been proved that a given acre- 
age of grain sorghums would produce 
many times as much feed as a given 
acreage of buffalo grass, even the 
original cattlemen, who had thought 
that this could only be a grazing land, 
saw the dawning of a new day—the 
breakirg up of big ranches and a dif- 
fcrent system of stock raising. For 
many years the extént of agricultural 
development was scattered and very 
Imited in extent, but it had made a 
substantial beginning. In time small- 
er ranches and better grades of cattle 
made their appearance. The Hereford, 
a hardy active animal, a good rustler, 
and one capable of weathering adverse 
<onditions, proved most satisfactory. 
In cultivating the land the use of big 
machinery made possible considerable 
returns from vast acres because of 
low cost of production, even if pro- 
duction was low. Through experi- 
ments it was discovered that some 
crops of the more humid areas could 
be successfully grown by modifica- 
tion of farm practices common in 
humid regions; for example, that by 
sowing about half as much wheat per 
acre as was the custom in regions 
farther east they could secure a fait 
yield with the available moisture, that 
by cultivating the corn with tools 
suited for shallow cultivation they 
could grow some corn particularly in 
the South Plains, that by leaving cot- 
ton thick rather than thinning it as is 
usually done in the main cotton belts 
they could hasten the maturity in a 
rather short season and secure a good 
yield. 


During the nineteen-twenties when 
the average rainfall ran a little above 
that of the general average of wet 
cycles (Fig. 2) and prices of crops 
were rather good, the people of these 
plains were unusually prosperous. 
New types of labor-saving devices 
were being supplied by the industrial 
east, and as in most other parts of the 
country, the pepple became somewhat 
intoxicated on prosperity. They were 
thinking chiefly of personal interests 
and private gains. They felt that they 
had made themselves masters of the 
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situation, that the conquest of Nature 
was about complete, and that they 
were quite secure. There were some 
who still believed that when they 
plowed up the land there would be 
gn increase in the rainfall. They 
seemed to lose sight of the fact that 
more than likely cycles of dry years 
would come as they had done in the 
past. In the thirties they found them- 
selves caught in a maelstrom of un- 
usual intensity, its forces being de~ 
tirmined ty both economic and cli- 
matic conditions. They were faced by 
low prices 2nd poor markets on one 
hand and by drouths and crop fail- 
ures o7 the other. They became in- 
volved in the grimmest tattle for 
existence which the people of their 
ge-eration had hitherto been called 
ujon to face. They began to realize as 
they had not before that Nature must 
have her way. They now recognize 
the truth of the following statements: 

“Nature is net to be conquered save on 
her own terms. She is not conciliated by 
cleverness or industry in devising means 
to defeat the operation of one of her 
laws through the workings of another. She 
is a very business-like old lady, who plays 
no favorites.” 

The people of this area have a par- 
ticular fondness for these plains and 
have hecome so firmly rooted that 
most of them are unwilling to retreat. 
Xn pioneer fashion they have been ac- 
customed to fight their own battles, 
but the continuation of both depres- 
sion and drouth has forced them to 
call for help from different govern- 
mental agencies. The experiences of 
recent years have taught them many 
lessons. They are realizing as they 
have never done before what is well 
expressed in the following quotation 
from the Great Plains Committee: 

“We know now that it is essential to 
adjust agricultural economy on the Plains 
to perils of deficient rather than abun- 
dant rainfall, and to the destructive in- 
fluence of wind blowing over dry loose 
soil rather than primarily to a temporary 
high price for wheat or beef; that it is 
our ways, not Nature's, which can be 
ehanged.’* 

The county agents are rather en- 
couraged over the cooperation they 
are securing in their agricultural pro- 


grams from the land owners. Some 
operators who do not own the land 
do not cooperate so well, as a rule. 
The agents of this area believe that 
they have the situation rather well in 
hand now if wheat prices do not go 
too high, and they can be permitted 
{o carry on the program they have 
started. They are striving to control 
erosion and conserve moisture by list- 
ing and furrowing with the contour, 
contour plowing, terracing, chissel- 
i:g, summer fallowing for some crops, 
rough tillage, strip cultivation, pro- 
viding cover crops, and building stor- 
age dams. 

In the shal!ow water belts some irri- 
gation from water pumped from wells 
is being practiced. New types of 
€yuipment at lower costs is making ir- 
rigation profitable in some cases. 
There are some doubts, however, 
about the wisdom of pumping out 
very much underground water for ir 
rigation. At present there are no state 
laws to regulate the number of wells 
in a given area and very little is 
known about the water supply. !fen 
are now in the field making studies 
of this problem. It seems evident that 
the ground water of this area is de- 
pendent upon the rainfall of the re- 
gion. Recent investigations indicate 
that about half an inch of watcr a 
year escapes evaporation and absorp- 
tion by the vegetation and perco!ates 
through the soil to the ground water 
body. Considering these facts, it does 
tot seem that the underground water 
supply will permit very much irriga- 
tion. 

A more complete adjustment to the 
climate by the farmers of this area 
will require long time planning with 
much detailed study and experimenta- 
tion. But above everything they must 
have the cooperation of all the people 
for it is not an individual matter. 

Architectural Adjustments. 

Climate is one of the very important 
factors to be taken into consideration 
in architectural planning. In this re- 
gion some architectural problems have 
been solved but much yet remains to 
be done for a more complete adjust- 
ment. The early white settlers resort- 
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ed to the use of the dugout and sod 
house. These were well adapted to the 
euvironment. They were cool in the 
snmmer and warm in the winter. 
They were small, but since climatic 
conditions permitted an outdoor life 
most of the year, the small shelter 
was usually adequate. Many later 
settlers have built types of houses 
similar to those of regions from which 
they have come or types represented 
ir. pictures which were attractive but 
often.not adapted to the environment ; 
therefore some are misfits. 

The dry atmosphere of this region, 
the strength of the winds, the dust 
storms, the range in temperature, the 
strong light, and the lack of vegeta- 
tion deserve due consideration in the 
materials used and in the types of 
houses constructed. The Spanish, the 
pueblo, the bungalow, and what is 
sometimes called the Chicago or two- 
story bungalow types prove to be most 
appropriate. Where there is so little 
rain and snow, steep roofs are not 
needed, and rooms under steep roofs 
are too hot in the summer. The flat or 
low vaulted roofs are better in high 
winds and fit into the landscape of 
the region. The overhanging eaves 
and comparatively small windows pro- 
tect from the glare of the sun. Thick 
walls protect from both heat and cold, 
and to some extent from dust. A dust- 
proof house has not yet been devised 
but progress is being made in this 
respect. Because of the rather short 
summers and high winds, spacious 
porches are not needed as they are 
farther east and south. 

The naturally soft and quiet range 
ot colors of the region do not permit 
too bright colors in paints. An inter- 
esting experiment is now being con- 
ducted to determine the type of paints 
best suited to ihis region. At present 
it seems that the sudden changes in 
temperature and the effect of these 
changes upon the contraction and ex- 
pansion of building materials, the 
strong sunlight, and the dry atmos- 


phere have marked effects on the en~ 


durance of paints. Some of the manu- 
facturers think they are finding that 
a synthetic base rather than one of 
gil is going to prove more satisfactory. 


An experimental uzit is located in 
this region and some houses are being 
painted as tests. 

Not many very pzetentious houses 
have vet been built in this section. 
even in the cities and towns the houses 
are rather small but comfortable and 
home-like, ard in most cases are types 
appropriate for the region. Most of 
the rural homes are rather small but 
neat farm homes, usually of the bun- 
galow type. Since the weather per- 
mits the live stock to graze out all 
the vear. most of the barns are rather 
smiall. A solid board fence is built on 
the windward side of the barn and 
corral for the protection of the live 
stock kept about the barn. More and 
more trees are being put out for shade 
and for wind breaks. In a region of so 
little rain, feed may be stacked in the 
open ard little protection is prowded 
for the machinery; -therefore, little 
loft or storage spac? is provided in 
cennection with the barns. 

Characteristics of the People. 

Any rew-comer into this region 
cannot but help but note the courage 
with which the people face adverse 
conditions. People in the more humid 
regions who have been schooled under 
less severe conditions would be so 
despondent and so overcome by the 
Icsses and failures which these peuple 
endure that life would be no pleasure 
to them nor to any who had to live 
about them. Not so with these people. 
They go happily on believing that a 
better day will come. 

The settlement of this Llano Esta- 
cado region has been one of periodic 
advance and retreat depending upon 
the climate. Each advance has carried 
them a little farther west and each 
retreat has been a little less complete. 
Thus by a selective process there r- 
mains a courageous, optimistic, and 
adjustable people. 
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Land Utilization in Judith Basin, Montana 
A. RUSSELL OLIVER 
University of North Dakota, Grand Forks 


Mourtain-girt Judith Basin, fa- 
mous, originally for cattle grazing, 
and, more recently, for wheat raising, 
lies in the northern Great Plains, al- 
most in the geographical center of 
Montara. 

Koeppen classifies its climate in 
the cold, dry steppe type. Although 
situated in the heart of the short-grass 
country, it supports vegetation pre- 
vailingly of the tall-grass associations. 
Soils, which vary from gravel to silty 
loams, are underlaid by 25 feet or 
more of limestone gravel which 
ranges in depth from at ‘the surface 
in the southern part to 15 feet below 
it in the northern. Lime cement con- 
solidates the upper three or four feet 
of gravel into conglomerate. 

opographically the Basin com- 
prises three sets of broad, flat-topped 
to slightly-rolling, gently-sloping 
benches separated by narrow bench 
fronts commonly too rough for cul- 
tivation. River valleys, canyon-like in 
the central and northern portions, 
broad and opey elsewhere, are bor- 
dered by narrow zones of rough land. 

Three distinct periods form the his- 
tory of land utilization in Judith Ba- 
sin; viz., hunting-trapping to 1880, 
stock grazing from 1880 to 1905, and 
wheat raising after 1905. Geographic 
bases for the earlier two forms of 
land use were the luxuriant cover of 
twutritious grasses, abundance of wa- 
ter in springs and streams, and shelter 
provided by forests and canyons of 
the encircling mountains. All three 
have been characterized by destruc- 
tive exploitation of the resources of 
the area. 

Sheep and cattle entered the Basin 
together in 1879. Cattle ranked first 
itt importance until 1897, after which 
sheep were the more important. A 
scries of mild winters, abundance of 
cheap but nutritive grass, high prices 
relative to low cost of production and 
construction of Northern Pacific Raik 
road to Billings in 1883 resulted in 
rapid expansion of the cattle industry 


to its peak in 1886 by which time the 
range was over=stoclced. 

Severe drought during summer of 
1886 followed by the worst winter 
ur. the history of the range in 1886-87 
resulted in the loss of 75 to 90 
cent of the cattle. Building of Great 
Northern Railroad to Fort Benton 
and Great Falls in 1887 helped revive 
the industry, but it never regained 
its former glory. The severe winter of 
1892-93 killed 40 per cent of the cat- 
tle. Drought during summer of 1893 
resulted in light-weight cattle which 
brought low Prices. In 1897 cattle 
brought good prices because large 
grain crops in the central states cre- 
ated a demand for feeders. 

In addition to handicaps placed 

upon it by its own over-expansion, by. 
paces and by severe winters, after 
1905 the livestock-grazing industry 
began to suffer from pressure of set- 
tlement and contraction of the range. 
By 1912 free range had disappeared. 

Agricultural development m Ju- 
dith Basin is divided into two periods. 
Prior to 1905 agriculture was largely 
of the small-scale subsistence type; 
but after 1905 it changed rapidly to 
2 strictly commercial, wheat-raising 


type. 

The first wheat farmer homestead- 
ed near Moore in 1904, one year after 
the first railroad entered the Basin. 
The wheat boom from 1908 to 1918. 
grew out of a combination of favor- 
able geographic and economic factors. 
Rainfall from 1904 to 1916 inclusive 
was markedly above normal, which, in 
combination with exceptionally fer 
tle virgin soil, resulted in phenom- 
enal yields. Slowly rising prices for 
land and wheat and increasing popu- 
letion pressure in eastern United 
States provided economic incentives. 
Cheap, but highly productive, land 
was available in Judith Basin. En- 
trance of railways after 1908 pro- 
vided transportation to market for 
he re thereby removing the last 

to operation of other factors, 


and settlers poured into the Basin. 
Toward end of the period the World 
War, with its rising prices for wheat, 
meat, and wool—the three cash com- 
modities of the Basin—provided an 
additional stimulus. 


Transformation from stock-raising 
to wheat-growing region tcok place, 
tor most part, between 1910 and 1912. 
Homesteaders were interested only 
in wheaf—the golden flood. All land, 
topographically tillable, was planted 
to wheat. Edaphic conditions, uniess 
extremely unfavorable, were disre- 
garded. Wheat alone was produced— 
everything else needed on the farm 
was purchased. Bumper wheat crups 
in 1914-15-16 resulted in increased 
efforts to get more land into wheat. 


It was a period of prosperity, laigs- 
ly false because based to a great ex- 
tent upon borrowed capital, not u on 
wealth produced in the Basin. Stecds 
for its collapse were sown while it 
still prevailed—over-populaticn, over- 
development, excessively expanded 
wheat acreage, and credit, mortgage 
iz debtedness, and land values inflated 
keyond all relationship to productiv- 
ity of the land. 

Nature, formerly so beneficent, in- 
tervened cruelly and drastically after 
1916, A three-year drought began in 
1917, culminating in 1919, one of the 
driest years in Basin history. Partial 
crop failure in 1917 and 1918 was 
somewhat offset by high prices, but 
nothing could compensate for com- 
plete failure in 1919. On the heels 
of drought came economic depression, 
and low prices from 1919 to 1923 
completed the ruin begun by drought. 

Cattlemen, sheepmen, and whzat 
growers were caught alike in the 
meshes of adversity. The years from 
1919 to 1923 constituted a period of 
liquidation. Everything martzetable 
was sold, and when this failed to can- 
cel indebtedness the land was turned 
over to the creditors. Large numbers 
of farmers left the Basin, although 
many remained on their former farms 
<=s tenants or managers. 

Land abandoned by its owners did 
nct go out of use but was taken up. 


on lease or purchase, by the more 
successful ones who remained. 


Recovery began in 1924. Crops 
were good that year due to favorable 
climatic conditions and prices were 
relatively high, a combination of con- 
ditions that cortinued for the next 
five years. Another land rush, smaller 
than the first and involving fewer 
men inexperienced in farming, began. 
Credit was once more extended lib- 
erally, not by banks which had learned 
their lesson, but by machinery com- 
panies. Strictly commercial wheat 
farming continued dominant because 
cf favorable geographic conditions 
and of the mary farmers who refused 
to do anything else. Farmers again 
went heavily into debt to buy sand 
and machinery. 

Once more, beginning in 192'=30, 
drought and depression intervened to 
destroy the apparent prosperity. The 
drought is still unbroken, the depres- 
sion—well, use your own judgment. 

Increasingly serious feed shortage 
has marked every year since 1932. 
Livestock have decreased in number 
in response to lack of feed and finan- 
cial pressure. At first sheep were sold 
more heavily than cattle. but today 
the tendency is to sell cattle and hold 
sheep—a response to feed and mar- 
ket conditions. Flocks and herds are 
composed largely of yourg animals 
and breeding stock. General increase 
in livestock is retarded by feed short- 
age and lack of water, particularly 
surface water and shallow ground 
water in areas some distance from 
mountains or permanent streams. 

Chickens and turkeys have in- 
creased in number as a result of ease 
and cheapness of productio:—grass- 
heppers are excellent for fattening— 
and generally good returns. 

Crop failure, partial or complete, 
has characterized every year since 
1929. Some land, taken out of wheat 
production, has been devoted to for- 
age crops, but most of it lies idle. 
Acreage in forage crops has de 
creased. Winter wheat, chief type 
prior to 1916, because of heavy win- 
ter-illing after 1916 due to severe 
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cold, drought, soil blowing, and foot- 
rot, was replaced in first place by 
spring wheat. Since 1929, consequent 
upon the fact that the long time av- 
erage yield of spring wheat is less 
than that of winter wheat, the latter 
has again taken first place. 

I.ong continued drought has result- 
ed in serious shortage of soil moisture 
and of water for human and livestock 
consumption. If water shortage be- 
comes much more acute some sec- 
tiens will be uninhabitable because of 
lack of water. 

Irrigated acreage is slowly expand- 
ing: but, because of unfavorable geo- 
graphic factors, it can never co, sti- 
tute a large proportion of total farm 
acreage. Nearly every farm, however, 
could have enough irrigated acreage 
to he self-supporting. 

Divrsified farming has developed 
slightly. Easy credit and the psychol- 
ogy of the wheat farmer—a dcter- 
mination to live on 30 days’ work a 
yvear—expanded wheat acreage. In- 
feted credit. mortgage indebtedness, 
over-investment in land and machir- 
ery, and government aid kept it ex- 
panded until relentless drought and 
depression forced contraction. Now, 


z high proportion of farmers are 
awaiting the first opportunity to re- 
turn to strictly commercial, mecan- 
ized wheat farming, and thus over 
expand wheat acreage once more, 

Severe soil blowing constitutes a 
most serious problem in Basin agri- 
culture. Over large areas, particular- 
lv in the south and west, it has prac- 
tically destroyed the soil. Elsewhere 
it is an important factor in decreas- 
ing soil productivity. 

Land abandonment, a response to 
oviginal shallow soil cover and to 
soil blowing, has taken place exten- 
sively in the south and west. On 
South Bench abandonment begaz 
four years after settlement and is now 
almost complete. In bottomlands of 
streams in the central portion, heavy, 
compact, alkaline soils have caused 
considerable abandonment. 

Wheat acreage should be reduced, 
en the whole, about 50 per cent. Then 
cespite disadvantages cited, because 
of slight climatic advantages, level 
topography, fertile soil, and better 
water supply, Judith Basin will re- 
main one of the best ranching and 
farming areas in the northern Great 
Plains. 


Historical Geography of Russian America 
WILLIS B. MERRIAM 
Eastern Washington College of Education, Cheney, Washington 


Ilistorians of the Pacific Rim have 
long recognized that Alaskan history 
through the days of Russian occupa- 
tion was more a closing chapter of 
Russian expansion than an opening 
chapter of new world development. 
Threads of the Slav race to the Pa- 
cific extend as far back as 1573 when 
a punitive expedition against a band 
of offending Cossacks started a pop- 
ulztion movement eastward that came 
ovly to a momentary rest on Kam- 
chatka Peninsula in 1713. 

The natives of Kamchatl:a had no 
knowledge of America, hence it was 
hy local evidence that the Russians 
deduced that there must be land lying 
to the eastward. 


Perhaps no other part of the globe 
remained in such confusion and un- 
certainty as did the North Pacific dur- 
ing the seventeenth and the first half 
cf the eighteenth centuries. Arm-chair 
cartographers had the Pacific plas- 
tered with mythical Straits of Anian 
separating Asia and America, as well 
as numerous legendary islands. Carto- 
graphic speculation, coupled with the 
reports from the Russian traders on 
the east coast of Siberia, caught the 
fancy of Peter the Great, and impelled 
him, as one of his last official acts, to 
send out an expedition in search of 
any passage that might exist between 
Asia and America. He chose Vitus 
Rering. a Dane in the service of the 
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Russian navy, to head the expedition. 
It took Bering six years, from 1725 
to 1731, to cross Siberia with his sup- 
plies, build a boat, sail up to East 
Cape which had already been visited 
Ly land, and report back to St. Peters- 
burg his conclusion that Asia and 
America were separated. 


The Empress Catherine, Peter's 
successor, was favorably impressed, 
hewever, and ordered a second expe- 
dition to carry out the rest of the 
original plans. 


In June of 1741 two small ships 
were launched from Kamchatka and 
the second expedition was inaugurat- 
ed. The two ships kept together for 
a few days, then partly due to bad 
weather and partly to ill feeling be- 
tween the chief and his aide, they 
separated. Chirikof, the commander 
of the assisting vessel, actually dis- 
covered Alaska on July 15 near the 
present southern boundary. Bering 
first saw land the following day. Al- 
most no records were made and no 
actual exploring was done by either 
ship, although they arrived at the 
most favorable time of the year for 
Alaska. 


Chirikof returned to Siberia after 
two months of suffering from storms 
znd scurvy. Bering dallied along 
trrough October and November, 
months ushering in winter and maxi- 
mum storm activity in the Aleutians. 
Rain, fog, wind, rotten sails—griev- 
ances all magnified by scurvy—com- 
pletely demoralized his crew. The flag 
ship was finally wrecked on the Com- 
mander Islands, off the Kamchatka 
coast, where Bering failed to survive 
the winter. The following spring a 
smaller boat was constructed from 
the wreckage, the men gathered up a 
few hundred furs of the sea-otter, 

taken during the winter, and finally 
perasath to Kamchatka. The voyage 
of discovery of Alaska ended disas- 
trously, but the chief reason was not 
the inhospitable environment of the 
Pacific Northwest coast, it was the 
inadequate food and supplies due to 
Siberian distance. 


The Period of Sporadic Fur Trading. 


Bering’s achievement in reaching 
the Alaskan mainland was quite over- 
shadowed, however, by an accidental 
consequence of the voyage. The Rus- 
sian government, disappointed at the 
extremely unfavorable reports, kept 
the records of the expedition secret 
for many years. Nevertheless an im- 
mediate sensation was created by the 
makeshift fur garments and blankets 
that the castaways brought back. Chi- 
nese merchants at Kamchatka offered 
fabulous prices for them. The re 
turned sailors managed to gather to- 
gether nearly $100,000 worth. 


Almost immediately traders scur- 
ried from Kamchatka to the Com- 
tmander and Aleutian islands. in gen- 
eral they sailed in unseaworthy craft, 
built of green timber and without iron. 
the planks in many instances being 
fastened with deer thongs and calked 
with moss and tallow. 


After a few initial attempts and 
with sea-otter selling at from $150 to 
$200 apiece, hundreds of riff-raff ad- 
venturers of Siberian exile engaged in 
the trade. Many times their ships fell 
to pieces in a gale and the Russians 
went to the bottom, or stranded 
among the Aleutian Islands. It has 
been estimated that one out of every 
three ships that set out was wrecked. 
and many lives lost, yet as many as 20 
ships a year visited the islands, and 
the rich potential profits seemed ade- 
quate compensation for the hardships 
and hazard. 

This period was one of unregulated 
hunting. Practically every vessel was 
owned by a different individual who 
was responsible to no one. Cut+throat 
competition was the order of the day. 
The first expeditions were provisioned 
with cargoes of articles of trade. but 
the cost of transporting such articles 
across Siberia was prohibitive, so 
trade soon gave way to a more eco- 
uomical and effective method of ob- 
taining furs. Natives were impressed 
to hunt for the Russians. Either by 
force or agreement they were re- 
quired to give hostages, generally the 
more attractive women, to ensure 
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safety for the Russian traders and a 
Lountiful supply of furs. The naiives 
were given practically no compensa- 
tion for their work, and many abuses 
and outrages were heaped upon them 
and the hostages. By the middle of 
the 1760's the Aleuts revolted and 
Russian blood flowed. In retaliation 
whole villages of Aleuts were wiped 
out. These inexcusable atrocities were 
contrary to the expressed instructions 
of the government, but as the Rus- 
sian proverb put it, “Heaven is high, 
and the Czar is far away.” 


The Period of Company Rule. 


This “promyshleniki reign of ter- 
ror” lasted until about 1773, when the 
traders, seeing the advantage of work- 
ing together, largely as a conservation 
measure, began to unite into large 
companies and to obtain imperial 
ukazes for exclusive privileges of mo- 
nopoly, 


For nearly forty years after the dis- 
covery of Alaska the Russian fur 
tride had been confined chiefly to the 
Meutian Islands. As long as the sup- 
ply kept up the Russians remained 
there, but as the animals began to dis- 
-appear under a tremendous prosecu- 
tion, there was a tendency for the 
hunters to roam farther and farther 
from the original grounds. Thus far 
Unalaska was the nearest approach to 
av Alaskan headquarters. Pure exploi- 
t.tion had been the objective. No at- 
tcmpt was made to establish a perma- 
nent settlement. Trade was engaged 
in only from the boats. 


The first settlement was made in 
1783 under Shelikof, a Russian offi- 
cial who saw the depletion of re- 
sources in the Aleutians, and who also 
saw the need for a permanent station 
where supplies could be accumulated 
and stored. He chose Three Saints 
Lay on Kodiak Is!and, although the 
headquarters were soon removed to 
the north end of the island at the 
present town of Kodiak. partly for a 
letter harbor and partly because of 
« forest site for lumber. Shelikof also 
knew that if success of a lasting na- 
ture was to be achieved organization 


and leadership was needed. He chose 
as governor, Alexander Baranof, a 
Siberian merchant adventurer. 


It was clear to Baranof that rivalry 
and competition were draining the 
country of the valuable staple upou 
which rested the very existence of the 
scheme of colonization. In order to 
widen operations ere the field was 
exhausted, Baranof urged consolida- 
tion of the various companies to in- 
crease working capital and efficiency 
of operation. Through a masterpiece 
of bluffing he finally succeeded in re- 
moving his last remaining competitor, 
and the founding of the Rusgsian- 
American Company resulted. The 
Company was clearly more than a 
commercial venture. It was practical- 
ly an independent department of the 
Russian empire, and counted among 
its shareholders members of the im- 
perial family. Its earnings for the first 
iwenty years of its existence were al- 
most six million dollars. 


The home office until 1799 was 
Irkutsk, after which it was removed 
tc St. Petersburg. This stretch of 
thousands of miles between the home 
cffice and the field of operations was 
a tremendous handicap for the com- 
pany’s traders, especially when Eng- 
land and the United States entered 
the field, and was the key factor in 
the ultimate dcewnfall of the Russian 
American empire. 


The economic problems faced by 
the company were tremendous. Furs 
had to be shipped to the home office 
and from there distributed to Europe 
and China. This disadvantage was 
further increased by the fact that the 
company had to receive all its supplies 
from Russia, overland across Siberia. 
Notwithstanding the company’s 
wealth, the settlements were often 
threatened with famine. The traders 
themselves knew nothing about agri- 
culture and deliberately sent up into 
the cold Yakutat Bay region the only 
agricultural colony that was sent to 
Alaska, dooming it to complete fail- 
ure. The eyes of the Russian-Amer+= 
can Company were on furs and furs 
alone. 
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Foreign competition, together with 
2 growing scarcity in the Kodiak re- 
gion, caused in time a migration far- 
ther east and south. Here the Russians 
came into direct competition with both 
British and American traders. If Rus- 
sia was to hold its territory and its 
trade, it was evident that the capitol 
would have to be moved eastward, 
across the Gulf of Alaska. Sitka be- 
came the center of government short- 
ly after the turn of the nineteenth 
century. 

But the advantage continued to be 
with the British and Americans. They 
enjoyed comparatively easy commu- 
nication with their home ports. They 
came in large well-equipped vessels, 
laden with goods far superior to any- 
thing the Russians could afford to 
bring by sled or on horse back across 
Siberia. Russia had a most inadequate 
merchant fleet and lacked the bases 
for a profitable exchange trade. The 
Americans were particularly fortu- 
nate in this respect, and actually es- 
tablished for a time a triangular trade 
that compared in extent with the tr- 
angular trade of the Atlantic. The 
“Boston men” came into the Pacific, 
bought furs at high prices, took them 
to China, and exchanged them for 
tea, silks, and handicrafts for the 
East Coast. 

It was seen that the Russians would 
have to become more self-sufficient, 
in an effort to meet this type of com- 
petition Supply ships were still 
irregular. Sitka, as a Russian capi 
existed in barbaric splendor, but was 
still on a living standard not above 
that of the native Tlingets. A few 

supplies from Ameri- 
can ships could give temporary reilef, 
but New England could not regularly 
export food stuffs around the Horn 
te the Northwest Coast. California 
was the logical source, but Spanish 
law forbade any traffic with Russia. 
Excellent reports, however, were 
brought to Sitka regarding Califor- 
nia’s productivity, which made Bara- 


nof decide to establish a California - 


station, which would not only supply 
agricultural produce for the Russian 
American empire, but would also 


serve as a basis for fur operations in 
Spanish waters. 

Bodega Bay was selected as a suit- 
2ble site. In 1811 a wharf and ware- 
houses were established. The settle 
ment was located 18 miles above the 
tay, however, in the valley of the 
Russian River, where the advantages 
of soil, timber, water, and pasturage 
were better. After the foundation of 
Ross Colony, as it came to be known, 
about 30 men of Russian blood and 
50 to 120 Aleuts were established 
there. The results of the Ross Colony 
were not very satisfactory. Agricul- 
ture was disappointing. Land was lim- 
ited in extent and not particularly fer- 
tile, while the prevalent coast fogs 
caused the grain to rust. The best 
grain land was in the interior and was 
held by the Spanish. Perhaps the 
main reason for the colony’s failure, 
however, was the stupidity and ignor- 
ance of the Russian traders and 
Aleuts, who lacked an agricultural 
heritage and who were therefore the 
world’s worst farmers. 

During this same period the Rus- 
sians also kept up an establishment at 
the Farallone Islands, off the Califor- 
nia coast. The chief object of this out- 
post was to secure fur seals. After 
1818 the seais diminished rapidly, al 
though a group was stationed there to 
kili sea lions, gulls, and to collect gull 
eggs for food, and to prepare down 
for bedding, and skins an sinews for 
making Aleut bidarkas, or hunting 
boats. 

The level of development and the 
attitude toward the two colonizing 
ventures in California waters, indicate 
better than any other feature of Rus- 
sian economy in North America, the 
almost savage and uncivilized stand- 
ard of living that prevailed, in spite 
cf the baronial grandeur that sur- 
rounded Baranof and his court at 
Sitka. 

Toward the end of company rule, 
diversified industries were beginning 
to develop around Sitka that might 
in time have succeeded in making a 
true colony out of Russian Alaska. 
Turpentine was secured from the 
trees, iron was taken in small amounts 
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from the hills, ship building was de- 
veloped, and a brass foundry for cast- 
ing bells was established. 

In spite of this type of development 
profits in furs steadily declined. 
Stockholders in the Company de- 
manded dividends that were no longer 
forthcoming. In 1818 Baranof was 
removed as governor, and the period 
of Company Rule came to an end. 


Russian Governmental Control. 

After Baranof’s dismissal the Rus- 
sian Navy took charge of the admin- 
istration of Alaska, attempting to 
save a tottering empire that the Com- 
pany was no longer strong enough 
to hold. The short-sighted policies of 
the Russian Government, however, 
only hastened the colonial decline. An 
effort was made to bar foreigners in- 
stead of using them for profit. The 
ukaze of 1821 attempted to make the 
Russian possessions north of 51 de- 
grees, a virtual closed sea. Although 
this drastic measure was rescinded 
in 1824, Russia in America lost 
ground steadily under navy adminis- 
tration. 

The chief interest that Russia had 
in, North America was furs, and that 
resource was rapidly failing. Other 
minor industries were developing, but 
none of them seemed important to a 
Company and a Government intent 
upon profits from furs. The resources 
and adjustments that today provide 
nearly 98 per cent of Alaska’s wealth 
were either completely overlooked, or 
the time was not ripe, economically 
speaking. for their development. Dur- 
ing the latter years the Company con- 
ducted costly explorations for min- 
erals and officially announced that 
none existed in paying quantities. 
Fish and fishery products, amounting 
new to 65 per cent of Alaska’s annual 
exports, are not even mentioned in 
Russian American records. The agri- 
cultural valleys of Matanuska and Ta- 
nana, as well as the reindeer grazing 
grounds of the Seward Peninsula, 
were completely unknown to the Rus- 
sians. 

With a serious decline in furs, 
around the middle of the 19th century, 


Alaska now became a burden to Rus» 
sia, unable as she was to compete in 
a rising cost market with centrally lo- 
cated commercial powers. It was evi- 
dent by 1860 that Russia would be 
wise to get rid of her North American 
province even at a financial sacrifice. 
Furthermore, the Hudson's Bay Com- 
pany, seeking land furs, had literally 
forced a large territorial lease in Rus- 
sian America, and Russia didn’t want 
England to get Alaska. In 1867 events 
came to a head. The lease of the Hud- 
sun’s Bay Company was up, and the 
company was negotiating for a re 
newal. Russia was eager to end rela- 
tions with the British company. As a 
result she was immediately interested 
vhen the United States started nego- 
tiations for purchase. 

With the lowering of the Russian 
flag and the raising of the Stars and 
Stripes in 1867, Russia's part in Alas- 
kan developmert came to an end, and 
Russian America faded from the 
scene. 

From the standpoint of the United 
States the interest in Alaska was 
chiefly political. The only economic 
interest lay in the developing fisheries 
of the Pacific Coast, particularly 
whaling. In the face of this fact one 
can only conclude that the purchase 
of Alaska was not done with any 
sense of far-sightedness on the part 
of the United States, yet almost by 
stumbling into a treaty, the nation 
attained something far greater than 
even Seward ever dreamed. 


Summary and Conclusions. 


One can perhaps summarize the 
historical geography of Russian 
America best by reviewing briefly the 
outstanding events and stages in the 
development of Alaska through the 
period of Russian occupation. 

1. In the first place the discovery 
ard early development of Alaska was 
2 closing chapter in Russian eastward 
expansion. 

2. Sea-otter wealth was the lure 
that led to the overrunning of the 
North Pacific by the Russian traders. 

3. Conservation of sea-otter led to 
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the formation of the Russian-Ameri- 
can Company. 

4. Distance from Russia—6000 
miles from St. Petersburg to Kam- 
chatka—made it impossible for the 
Company to compete with foreign 
traders more centrally located and 
possessing the bases for a significant 
triangular trade. 

5. In an effort to become more 
self-sufficient and less dependent 
upon Siberian distances, Ross Colony 
was founded in California. The Cali- 
fornia colony was only partially suc- 
cessful because of poor agricultural 
location and a lack of agricultural 
heritage on the part of the Russian 
colonists. 


6. Finally, the Russian American 
Empire fell with the decline of the 
nionocultural economy—the sea-otter 
-—that supported it. 


Russia tried to exploit Alaska as 
an investment rather than as a cok 
ony. The entire structure was based 
on furs, with great profits and small 
capital invested. No evidence of real 
stability is to be found in the Russian 
colonial policy. A transplanted culture 
of nomadism and ruthless exploita- 
tion succeeded only as long the furs 
lasted. Almost no effort was made to 
intelligently adjust to the permanent 
environmental resources of the coun- 


try. 


Water Power Development on the Loup River in Nebraska; 
A Study in Economic Geography 
RALPH E. OLSON 
University of Nebraska, Lincoln 


The state of Nebraska has no Grand 
Canyon in which to place a dam 700 
feet high. It has no precipitous valley 
walls to form a natural reservoir hold- 
ing 30 million acre feet of water. It 
has no Grand Coulee with a sharp de- 
clivity of 400 feet over which its riv- 
ers can be diverted. In brief, it is not 
conspicuously adapted for hydroelec- 
tric development. And yet, Nebraska 
is not destined to be forever a blank 
spot on the water power map of the 
country. The three projects under con- 
struction by the Public Works Ad- 
ministration in our state—the Central 
Nebraska Public Power and Irriga- 
tion District project near Hastings, 
the Platte Valley Public Power and 
Irrigation District project near Kear- 
ney, and the Loup River Public Pow- 
er District project near Columbus— 
are expected to make the state prac- 
tically self-sufficient in electrical 
power. It is the third of these proj- 
ects that I am describing. 

The streams which flow eastward 
across the gently-dipping sedimentary 
strata in Nebraska have not cut deep- 
ly into their soft beds. Instead, they 
have preferred to erode mostly in a 


lateral direction, forming valleys com- 
monly several miles wide and only 
100 to 300 or 400 feet below the ad- 
jacent uplands. Broad alluvial terraces 
frequently extend for many miles 
along the valleys, little dissected by 
the minor drainage streams which 
cross them in reaching the rivers. 
These terraces, especially in the west- 
crn and central parts of the state, have 
leng been used for irrigation farm- 
ing. A new use has been found for 
them in the last five years. They are 
fundamental in the development of 
hydroelectric power along the low- 
gradient streams. 

The Loup River Public Power Dis- 
trict project was made possible by a 
vumber of PWA loans and grants to- 
talling about $12,000,000. Actual 
work on the project was begun in the 
autumn of 1934 and completion is ex- 
pected by December, 1937. 

Physically, the project involves the 
diversion of water from the north side 
cf the Loup River, at a point about 
six miles touthwest of Genoa, into a 
low-gradient earth canal 35 miles 
long. (Fig. 1.) The canal is designed 
over most of its length to carry 3,000 
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second fect of water, or somewhat 
more than the average flow of the 
river. This canal carries the water 
across the flood plain and onto the 
terrace, from where it is dropped 
twice to turn turbines before it is 
finally led back into the Platte river, 
three miles southwest of Columbus, 
just below the confluence of that river 
with the Loup. The first of the two 
pewer houses, located one mile north- 
west of the little village of Monroe, 
utilizes a head of 32 feet to develop 
9,600 horsepower through three hy- 
droclectric units. The second and larg- 
er power house, built on the south 
eige of a high terrace, about two 
miles northeast of Columbus, uses a 
head of 112 feet to generate 54,000 
horsepower in three turbine units each 
of 18,000 horsepower capacity. 
The flow of water into the Co- 
lumbus plant is controlled by a 1,000- 
acre artificial regulating reservoir, 
the lower end of which is about a 
mile above the power house. 
Electricity generated by these two 
plants, at Monroe and Columbus, is 
to be distributed throughout much of 
eastern Nebraska by a system of 
transmission lines, not only to the 
larger cities and towns but also to 
many rural districts not previously 
supplied with electrical power. It is 
hoped that this new supply of cheap 
power will attract new capital and new 
industries to the area, and furnish to 
the people already living there new 
economic strength and greater pos- 
sibilities for cultural development. 
Four major factors of the natural 
landscape have served to make feasi- 
ble, from an engineering viewpoint, 
the construction of the project in its 
present dimensions. These are: 


1. The regularity of flow of the 
Loup River. 

With an average seasonal flow of 
nearly 2,500 cubic feet per second, the 
Loup River is the largest tributary of 
the Platte system below the conflu- 
ence of the North Platte and the 
South Platte. It also has the largest 
drainage basin to be entirely included, 
within the boundaries of Nebraska. 
During the late summer and autumn 
months when, because of under- 
ground removal, diversion for irri- 
gation, and surface evaporation, the 
Platte River below Grand Island is 
dry or nearly so, it is water from the 
Loup and, to a lesser extent, the Elk- 
horn. which gives the Platte River a 
semblance of respect as it debouches 
ivto the Missouri. 

Unlike most of the rivers of the 
Great Plains, the Loup is remarkably 
regular in its flow throughout the 
year. The reason for this regularity is 
to be found in the nature of the head- 
water area, the Sand Hill Region. The 
Sand Hill Region of Nebraska is 
known throughout the Middle West 
as an excellent pasture land for thou- 
sands of beef cattle, and as a fine 
place to fish and hunt wild ducks. 
Freshly-weaned calves and 12-gauge 
shotguns give the Sand Hills a char- 
acteristic voice not common to the 
more prosaic farming areas to the 
east of it. The silent role of the Sand 
Hills is not so well appreciated, but 
it too is of great importance, for, by 
absorbing into its sandy surface all 
the precipitation which whimsical 
clouds care to yield, this region adds 
aypreciably to the ground water re- 
serve of neighboring regions on the 
east and south. Hundreds of marshes, 
shallow lakes, and springs, maintained 
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by water slowly seeping through 
porous furnish the tributaries 
of the Loup River a steady supply. In 


the upper reaches of these tributaries 


its confluence with the less depend- 
able Platte, near Columbus, the lower 
Loup is still strikingly uniform in its 
seasonal discharge. It is the best regu- 
lated river of its size on the Great 
Plains, and because of its i 

the Loup River Public Power District 


2. The configuration of the Loup 
alley. 


The Loup River in its lower course 
is a shallow stream with a channel 
width usually less than 1,000 feet. Its 
flood plain units with that of the 
Platte near Fullerton, about 15 miles 
above Genoa, but the actual channels 
of the two streams do not converge 
until below Columbus. Outside of the 
flood plain, along most of the course 
Letween Genoa and Columbus, the 
Platte-Loup Valley is bordered by one 
Or more alluvial terraces, formed by 
the Platte River during earlier stages 
of valley development. The highest of 
these terraces along the route of the 
Loup power canal is the Shell Creek 
Terrace, which extends eastward 
from north of Oconee for about 40 
tuiles, or to beyond the town of Schuy 
ler, This broad Shell Creek Terrace, 
the surface of which is from 75 to 
100 feet above the flood plain, is of 
great importance for the Loup River 
Public Power District project, since 
on its level to gently undulating sur- 
face is located Lake Babcock (the 
regulating reservoir), and at the basé 
of its steep southern front is the Co- 
lumbus power house. 

The north side of the valley is ad- 
mirably adapted for the construction 
of a low-gradient canal. With almost 
no deep cuts and few important fills, 
the 35-mile ditch carries the water 
across the flood plain and terraces to 
thc power houses at a descending gra- 
dient of only three inches per mile. 


Civert the reliable waters of the Loup 
onto the high and well-formed ter- 
races of the inconstant Platte. 


rial along the route of the canal had 


been as coarse as it is in the river 
beds, a water-bearing 

ai 

I 


iong 

.oup valley would have an 
possibility. Fortunately, this was not 
the case. After the formation of the 


upland, the terraces, and the outer 
flood plain. This fine-textured loess, 
although not everywhere deep enough 
to protect the canal bottom, does 
serve to lessen the subsurface move- 
ment away from the canal, and it is 
certainly much more nearly imperme- 
able than the alluvial sediments under- 
lying it. In a few places, however, the 
seepage problem is still serious, and 
the power district engineers are now 
experimenting with bentonite, a pul 
verized clay material, in an attempt 
to solve the problem. 

4. The availability of construction 
materials. 

Construction of the Loup project 
was facilitated by the presence of a 
number of the required basic materials 
along the Platte and Loup valleys 
within easy hauling distance. Gravel, 
needed in thousands of tons, was 
pumped from the river banks, graded, 
and put in piles to be hauled away by 
motor trucks for use in surfaci 
roads and in preparing foundations 
for railway sidings, penstocks, and 
other steel structures. Sand, too, 
was required by the project in 
enormous quantities, mainly for mak- 
ing concrete. The numerous sand pits 
along the Loup River experienced a 
thriving business throughout the pe- 
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| Since the gradient of the valley itself 
| is from six to seven feet per mile, a 
| considerable head is gained, about 144 : 
ee $8 fcct in all, for utilization at the two 
| the water level varies only a few power houses. The Genoa-Columbus 
inches throughout the year, and above lecation of the project is particularly 
propitious because it is possible to 
3. The fine texture of the surface 
material. 
did not find it necessary to go to the is tie te of the ; 
expense of constructing a large stor- 
| age reservoir for its hydroelectric 
Pp 

i 
Platte terraces, a thick layer of buff- 
i colored “rock flour,” the Peorian 

loess, was deposited by wind over the 


outcrops do occur, however, along the 
Platte River in eastern Nebraska, and 
with a haul of less than 100 miles 
from the cement plant at Louisville 
a high grade product was available 
at the site of the project. The avail- 
ability of these three products, grav- 
el, sand, and cement, is a factor of 
primary importance in determining 
the cost of hydroelectric development, 
for the freight costs in transporting 
such heavy materials multiply rapidly. 

To obtain the right-of-way needed 
for the construction of the project, 
the Loup River Public Power District 
purchased about 3,750 acres of land, 
most of which was first grade crop 
land, producing excellent crops of 
corn, oats, wheat, and alfalfa. All 
of this agricultural land is now per 
manently removed from production. 
Only a small percentage of the land 
involved was wooded, as natural for- 
nly ong» the inner 
edge of the flood plain. The largest 
area which had to be cleared of trees 
was about 110 acres of willow, cotton- 


er trees were 
for firewood. For building the trans- 
mission lines, the District had to se- 
cure suitable poles from the Douglas 
fir areas in the Pacific states. 

Among the many new cultural fea- 
tures associated with the hydroelectric 


settling basin in which most of the 
river silt is deposited later to be 
pumped back into the old river chan- 
nel, three inverted concrete siphons 
for a the canal water beneath 

muddy minor drainage 
ay two similar siphons for carrying 
the canal water beneath railroads, 29 
public bridges allowing federal, state, 
and county roads to cross the canal, 
14 private farm bridges permitting 


limited. A factor in favor of 
power development in this state, 
ever, is the absence of the usual 
petitors, the mineral fuels. Coal, oil, 
and natural gas have not been found 
within the borders of Nebraska in 
commercially exploitable quantities. 
Water power has been of much less 
relative importance in Nebraska than 
in the country as a whole up to the 


total production of electricity for pub- 


lic use in the United States, about 35 
a by water pow- 


: 
| 
7 riod of construction. Cement, an im- farmers to reach newly-isolated fields 
portant item in such a project, is not cross the canal, two railroad bridges, | 
available along the Loup River, for a pipe-line bridge, and several hun 
there are no limestone outcrops. Such dred miles of transmission lines, | 
Hydroelectric development in Ne- 
braska is handicapped not only by 
physical conditions, such as a lack of 
“fall lines” and natural reservoirs, but | 
by human, or cultural, conditions as 
well. The relative sparseness of the 
population (compared with eastern 
United States) and the distribution of 
a large percentage of the population 
in isolated family units on individual 
farms make necessary long transmis- i 
sion distances per unit of electrical | 
market. Moreover, the relative unim- ] 
portance of manufacturing in the 
cities of eastern Nebraska, with per- 
haps the exception of Omaha, tends 
to make the market for electrical pow- 
er even in the urban centers quite 
ity of the diversion structures. Much present time. Durimg the nine years 
of the willow brush was used by the from- 1923 to 1931 inclusive, of thé 
braska only 7 per cent of the ele~ 
tricity generated was by of 
water power, At the same time, in 
Nebraska, the total production of elec 
tricity increased by 88 per cent, while 
project are the two power houses, the production by water power in- 
canal, the diversion dam, a two-mile creased.only 61 per cent. Up to about 
1932, hydroelectric power in this sec- 
tion of the country seemed to be 
v dwindling in importance. The small 
rivers which were easily adapted to 
power development: were already. har- 
nessed. To harness the large rivers 
and the smaller streams not so well 
adapted for development entailed 
. enormous initial cost. Individuals, cor- 
porations, and municipalities dealing 
in electrical power hesitated so to 
(26) 


burden themselves with debt and built 
sieam or Diesel plants. Kerosene 
lamps lighted the rural homes, and 
coal- and oil-burning generators fur- 
nished electricity to the urban centers, 
while most of the rivers, like the Loup 
in Nebraska, “flowed unvexed to the 
sea.” 


Now, with liberal government as- 
sistance, the Loup River Public -Pow- 
er District at Columbus, and its sister 
cistricts at North Platte and Hastings, 
will help transform the cultural land- 
scape into a brighter and more pleas- 
ant picture than it has been in the 


past. 


Need for Research on Grasslands 
HERBERT C. HANSON 
North Dakota Agricultural College, Fargo, North Dakota 


Grasslands contain vast stores of 
unexplored knowledge, which will en- 
rich the fields of plant and animal 
ecology, evolution, climatology, geog- 
raphy, and geology: such as, the evo- 
lution of grassland plants and ani- 
mals, the influences of environments 
ranging from the tropical lowlands 
to deserts and alpine summits upon 
distribution and origin of species, the 
results of interrelations between 
plants and animals under widely vary- 
ing environments, the linkage of pres- 
ent geographic distributions and char- 
acteristics of grassland species to for- 
est, aquatic, and desert species and to 
earlier geological species and condi- 
tions. 


Little effort has been made to use 
grasslands in their original condition. 
Aided by the “Westward Ho” move- 
ment, by the lack of a constructive 
land policy, by the expansion in pow- 
er farm machinery, and the demand 
during the World War for more 
wheat there has been a scramble, at 
times a frenzy, to “break” the sod. 
This drive to settle the West and 
plow up the grassland did not stop 
until millions of acres were turned 
“wrong side up” and the dust clouds, 
blown from these lands, reached the 
Atlantic seaboard. Now, after a large 
part of our grasslands have been 
wasted, interest and appreciation are 
being shown in this natural resource. 
The immediate and insistent demand 
is to get the land back into grass. But 
to restore the grassland is no easy 
matter. Nature required thousands of 
years for this process. Grassland, as 


it existed before breaking and conse- 
quent erosion, was the result of count- 
less interactions over a long period 
of time of plants, animals, and cli- 
matic and soil conditions. The best 
that can be done is to try to adjust 
human operations and relationships 
to nature's processes and require- 
ments. Reseeding will aid in hasten- 
ing the process of invasion. But much 
more is necessary. In man’s struggle 
with the environments there are two 
ulternatives: He must either change 
unfavorable factors so they will be 
more favorable to his well-being, or 
he must adjust himself to these fac- 
tors. This law operates in man’s rela- 
tions with grasslands, which in many 
places have now gotten out of control 
cue to mismanagement. Man made 
a serious mistake when he attempted 
to make all grassland more favorable 
to his well-being by plowing, by drain- 
ing, by burning, by overgrazing, etc. 
He has learned that he must have 
nwceh land restored to grassiand in 
order to avoid greater evils. He may 
have learned that he must adjust him- 
self to the needs and ways of grass- 
land, if he is to survive in grassland 
country. 

The following phases merit much 
additional research: 

1. Study of life history and 
habits of individual grassland plants 
and animals. 

2. Study of the processes of bi- 
otic communities, such as invasion, 
competition, association, and suc- 
cession. 

3. Study of the relation of 
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plants and animals to soil building, 
soil improvement, and soil binding. 


+. Basis soil studies. 
5. Study of the relation of vege- 


tation and animal life to climatic 
conditions. 


6. Study of the relation of ani- 
mals to climatic conditions. 

7. Study of inter-relation be- 
tween vegetation and grazing by 
livestock and by wild animals. 

8. Study of the inter-relations 
of vegetation and biotic factors. 


The Occupance and Abandonment of Tye; 
A Cascade Mountain Community 
LEONARD C. EKMAN 
Skykomish, Washington 


During the eighties and nineties 
several transcontinental railroads were 
seeking routes across the Cascades to 
tap Puget Sound ports, After numer- 
ous surveys the Great Northern Rail- 
road finally selected Steven’s Pass 
and the Skykomish Valley in western 
Washington as its most advantageous 
route through the Cascades. 


The upper approaches to the west 
side of the pass were so steep that 
the first crossing consisted of a series 
of “switchbacks.” Over these train 
- sections of seven cars each were shut- 
tled back and forth from one level to 
the next. 


The small community of Tye had 
iS inception in the work boom con- 
rected with the construction of the 
“switchbacks” and grew more perma- 
nent when train service was insti- 
tuted over the new line in 1893. Tye 
became the place where crews for the 
helper engines were stationed for 
service on the “switchbacks,” and also 
where track maintenance crews were 
Guartered. The shacks, which housed 
alkout 70 permanent residents, fringed 
2 small hanging cirque. Above the 
town was the steep divide country of 
the Cascades; below, the deep, sinu- 
eus Skykomish Valley extended in 
tugged relief. 


Many examples of upper Cascade 
adjustments comprise the ecological 
pettern of Tye. Although this pattern 
is a resultant of several factors, the 
Incation of the town at high elevation 
far from any center of large popula- 
tion, the isolation resulting from cli- 
matic conditions, and the limited space 


are perhaps the most important. 

During its existence Tye experi- 
enced three work booms, each of 
which attracted migratory workmen 
who worked in and out of the commu- 
nity during these periods. Brought 
into being by the construction of the 
“switchbacks,” the town experienced 
its second boom in 1900 when these 
were abandoned and a three-mile tun- 
rel bored through that part of the 
bill formerly ascended by the “switch= 
backs.” Because steam cannot be used 
safely in long tunnels all traffic 
through the tunnel was handled by 
elctric power, necessitating a change 
from steam to electric motors at the 
tunnel entrances. The third boom 
came with the construction of snow 
sheds over the track through areas 
of consistent snow slides. These pro- 
tective sheds were constructed during 
the summer months, often employing 
2000 men. 

Tye before its abandonment was 
perhaps the only town in the world 
to have all sidewalks roofed over so 
that during the winter people could 
go about town with comparative ease 
through the resulting tunnels. With 
an average of twenty-seven feet of 
snow annually shoveling sidewalks 
would have been futile. The limited 
space for building and the necessity 
for covered sidewalks made this set- 
tlement very compact. Houses were 
crowded together, often joining one 
another wall to wall. In many in- 
stances buildings were erected on plat- 
forms extending over the tree stumps. 
Iu places of depressions, such as 
small stream gullies, pilings were 
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erected to support houses so that no 
space might be wasted. One or two 
small streams ran underneath several 
houses supported in this manner. 
Confined to the town by the heavy 
snowfall, the people were forced into 
an unusually intimate village relation- 
ship. Everyone knew everyone else in 
town; all events great and small were 


practically communal property. 

In 1925 the directors of the 
Northern Railroad authorized the con- 
struction of a new 8-mile tunnel nearly 
1000 feet in elevation below the town 
of Tye. With the completion of this 
bore Tye was abandoned, business en- 
terprises closed, and the railroad pop- 
ulation scattered to new terminals. 


A New Series of Crop and Livestock Annual Variability 
Maps of Nebraska 
ESTHEE 8. ANDERSON 
University of Nebraska, Lincoln, Nebraska 


The annual variability crop and 
livestock maps of Nebraska described 
in this paper form the beginning of 
a new series which show production 
by the median and percentile devia- 
tions from the median for as long a 
period as data are available instead 
of the mean or average conditions 
which are usually used. The ordinary 
crop and livestock maps usually show 
average conditions for a given period 
of time by use of dots, colors, or con- 
ventionalized symbols. Maps based 
upon percentile deviations both from 
the mean. and median have been made 
to show climatic conditions by Earl 
E. Lackey and published in the 
Monthly Weather Review for March, 
1935, and in the Geographical Re- 
view, January, 1936. 

In making this series of crop and 
live stock maps, the use of produc 
tions calculated from the median for 
a given period of time was consid- 
ered more desirable than 
ing percentiles calculated from means 
and standard deviations. Medians and 
percentile deviations calculated there- 


tion of corn in Cuming County for 
23 years was 38 bushels per acre. This 
signifies that the yield was less than 

than 


years. The average or mean produc- 
tion was 35.6 bushels per acre, 2.4 
bushels below the median. The data 


counties, above the median in 27 
counties and the same in 3. In the 
case of wheat, the mean was below the 
median in 55 counties, above in 33 
counties and the same in 5 counties. 

Maps based on actual yield for 
40-, 50-, 60- and 80-per cent of 
time were made for corn, wheat, 
tle and swine. One who studies a 
per cent corn production map i 
that a 30-bushel isotherm 


REY 


HIP 


BERET TE 
3 


with very low yields which might 
have reduced the mean below the me- 
dian, Similar interpretations are given 
tor the other percentile maps. 

This series of maps presents a sum- 


| 
also show that 15 times out of the 
23 years the yield was higher than the 
mean and 8 times it was lower. In Ne- 
braska, the mean or average corn 
yield was below the median in 63 
show, whereas percentile deviations 
calculated from means and standard 
deviations. while they present a sym- 
metrical picture, do not represent the 
data as accurately and are liable to 
misinterpretation. 
For example, the median produc- a 
mary of conditions that have prevailed 
in the past. To the extent that the 
record of the past may be used as a 
criterion in making forecasts, these 
3€ bushels 11 times out of the 23 annual variability maps may be used 
9) 
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te predict what may be expected in 
the future. Assuming that geographic 
conditions in any area are relatively 
constant, a farmer or investor, by 
scanning these maps, can make an in- 
telligent estimate as to what he may 
expect different percentages of the 
time with respect to the yield of corn 
er wheat per acre. The same degree 
cf predictability does not hold true 
telative to cattle and swine distribu- 
tion because of the variable economic 
factors that affect their production. 
‘Lhe investigator can, however, by 
studying these maps, determine which 
regions are likely to be best adapted 
to animal production. 

Some additional values and uses of 
these maps include studies to show 
the relation of the vield of a crop to 
<vil regions; studies to indicate effects 
of climate and weather condition upon 
yields: studies to show the distribu- 
tion of livestock in relation to grain, 
pasturage and hay crops; and pos- 
sibly studies to indicate changes which 


occur in density of production of live- 
scock with respect to economic condi- 
tions. 

In order to make the maps more 
nieaningful and to know the reliability 
of them, the data may be used in 
working out the probable error of the 
medians. For example, using corn in 
Fillmore County, the P. E. (Probable 
Error) of median is 1.8 bushels, which 
irterpreted means that the chances 
are even (50-50) that the yield will 
be within 1.8 bushels of the median. 
(25 bushels) or between 23.2 and 26.8 
bushels per acre. The P. E is 0.9 
bushels for wheat in Fillmore, which 
means that the chances are even (50- 
50) that the yield will be within 0.9 
of a bushel of the median (16.4 bush- 
els) or between 15.5 and 17.3 bushels 
per acre. 

Limitations in studies of this kind 
include the short period of time that 
records have been kept; errors in ob- 
taining data; and in some cases faulty 
estimation of yields. 


The Physiographic Expression of the Indian Creek Plutons 
of the Denver Mountain Parks Region, Colorado 
MARGARET FULLER BOOS | 
University of Denver 


The physiographic pattern of the 
Denver Mountain Parks area, fifteen 
to twenty miles west of Denver, Colo- 
rado, is developed over schist and 
anks of granite plutons in en echelon 
pattern having striking structural and 
tepographic trends from northwest to 
southeast. 

The granite plutons stand out as 
lumpy granite mountains which have 
oversteepened southeast faces and 
long smooth heavily timbered north- 
west slopes. Granite dikes form low 
ridges and festoons of little elevations 
which link the plutons and emphasize 
the northwest to southwest topo- 
graphic lines. The schist into which 
the granite is intruded is a relatively 
weak rock and underlies the valleys 
and the flattish “parks” common to 
the area. The entire upland of the 
Denver Mountain Parks region lies 


seven to eight thousand feet above 
sea level, 

Major streams are antecedent to the 
present topography and are adjusted 
around the granite plutons and mostly 
flow eastward through canyons five 
hundred to a thousand feet deep de- 
beuching from the mountain areas 
into the foothills region at about six 
thousand feet a. t. Subsequent and 
consequent tributaries have a trek 
lised pattern such as is developed in 
folded beds of sedimentary rock, but 
here the bedrock is alternating weak 
beds of schist and strings of strong 
granite dikes and elongate plutons, 
with well developed northwest to 
southeast trends. 

The geomorphology of schist and 
granite has influenced settlement pat- 


terns. Mountain ranches which pro- | 


duce oats and potatoes, lettuce and 
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sides of granite mountains and ridges. 


North and northeast facing slopes are 
mostly timbered and lumber mills are 
numerous in the heads of the north- 
west facing valleys. 


The Structure of Summer Wind Over San Juan 
Island, Washington 
CAROL C. BEAMER 

University of Washington, Seattle, Washington 


the problem of summer wind struc- 
ture over San Juan Island, 
direction of Dr. Phil E. Church. 


i 


of the data 


teken gave a picture of the vertical 
structure of the air over San Juan 


the non-gradient winds there are sev- 
eral sub-classifications: The Local 
Surface Sea Breeze, the outer edge of 
the Mainland Sea Breeze and other 
types which have not been classified 
as yet. In this analysis a gradient 


gradient which determined the veloc- 
ity and direction of the wind. The av- 
erage direction of the gradient wind 
was found to be ilkdefined, and its 
velocity was slow for the twenty days 
on which it was found to be blowing. 

The nor-gradient wind was cor 
sidered as one which showed a direc- 
tonal turning of more than 90° 


‘causes. They will be taken up i 


through the vertical. Therefore this - 
general type of wind is the result of a 
thermal gradient set up between the 


a result of the difference in 
between San Juan Island itself and 
the surrounding water. Two excel 


of Washington State to the east some 
thirty miles, and the waters of Wash- 
ington Sound, the Strait of Georgia 
znd the Strait of Juan de 
to the distance of San J 
from the mainland, this 
found at high elevations as 
layer of air moving down 
tarometric slope caused by 
of the mainland. 

There were some flights i 
showed winds of so complex a 
that as yet no attempt has been 
to classify them. They may have 
due to a combination of the 


REE 


later paper when a more complete 
of data, covering a longer period of 
investigation, have been accumulated. 


(31) 


| peas and wild hay occupy the heads 
cf subparallel valleys in the schist. 
Summer homes of Denver people and 
tourist cottages fill the “parks” and 
are concentrated on the southwest 
| This paper is the result of the first 
of a series of experiments being con- 
ducted at the University of Washing- 
| ten Oceanographic Laboratories, Fri- warm land masses and the colder wa- 
day Harbor, San Juan Island, upon ter surrounding them, which in tum 
| cause local differences in pressure. 
Eighty per cent of the non-gradient 
winds occurred during the afternoon 
tained twice daily by pilot balloon ob- at a premium. 
kilometers. The reduced data included ent examples of this breeze were not- 
wind velocity and djrection. From a ed. One, on July 19, attained a thick- 
study of forty flights plotted on ve- ess of five hundred feet and one on 
locity-direction graphs of the Weath- August 5, one thousand feet. The ve- 
er Bureau, a cross-sectional analysis lecities of these winds were slow for 
of the winds present was made. beth flights. 
Two general types of wind were The outer Edge of the Mainland 
found to exist. These were the gra- Sea Breeze is the result of a differ- 
dient and the non-gradient winds. Of ence in heating between the mainland 
wind was considered to be one whose a 
direction graph showed a turning of 
less than 90° in its entire vertical 
structure. There was a barometric 


A Cooperative Method of Mapping Land Utilization 
F. G. DALE 
State Teachers College, Wayne, Nebraska 


The mapping of land utilization as 
a school project is a relatively new 
development in the field of geography 
and during the last decade has made 
considerable progress in the field of 
ecucation. 

Wayne County, Nebraska, is well 
adapted for a project of mapping land 
utilization, It is located in the north- 
eastern part of Nebraska and has an 
wrea of 450 square miles. It is near 
the center of the Loess Hill Area 
where the land is gently rolling but 
not too rough to interfere greatly with 
general farming. The county contains 
eighty-five school districts, which 
serve well as units for the project as 
they are all about the same area. 
There are roads on practically every 
section line regardless of topography, 
thereby setting off each section as a 
definite unit. Every section of the 
ccunty is used for general farming 
and no section has less than fifty per 
cent of the land under cultivation. The 
type of agriculture of the county is 
characteristic of the corn-belt. Corn 
is the main crop and it occupies about 
fifty per cent of the cultivated area. 
Corn is followed in acreage by oats 
and alfalfa. The distribution of crops 
is much the same throughout the 
county and the legend suitable for one 
pert is also suitable in all other parts. 

Local preliminary surveys of land 
utilization were carried out by two 
classes of college freshmen. Each 
member of the two classes was re- 
quired to map one section of land 
within the county. The two classes 
were given different classifications 
tor land uses in order that the two 
systems could be tested in the field 
and the results compared. From these 
preliminary surveys the crop legends 
were chosen for the project in the 
tural schools of the county. 

Each of the eighty-five schools of 
the county received the following: 

1. Outline map of their respec- 
tive school district drawn to the 
scale of four inches to the mile. 


2. One dozen mimeographed 
section maps for pupils’ use. 

3. <An ideal section map com- 
plete with the primary and second- 
ary symbols added. 

4+. A box of pencil colors for 
the map work. 

5. A letter of instructions for 
the development of the survey of 
the district. 

The plan of mapping was explained 
to the rural school teachers at their 
annual county teachers’ institute. The 
plan. presented to the teachers in- 
volved six important steps, namely: 

1. That each pupil was to fill in 
the outline map of his home section 
where possible. 

2. If it happened that there were 
sections in the school district which 
were not represented among the 
pupils, these sections were to be 
assigned to those who were most 
interested and capable of doing the 
mapping. 

3. If there were enough pupils, 
several could be assigned the same 
sections to map and then compari- 
sons made as to accuracy. 

4. Pupils of the seventh and 
eighth grades were to do the field 
maping, unless their numbers were 
insufficient, then sixth grade pu- 
pils might help. 

5. The teacher was to map the 
area near the school with the class 
for the purpose of group instruc- 
tion. 

6. When the pupils had com- 
pleted their section maps, the teach- 
er was asked to transfer the data 
to the large map of the district. 
The first completed map was re- 

turned in three weeks and at the end 
of two months, 42 district maps were 
received. In all,. fifty-four completed 
maps were received by the director of 
the survey. ; 

The mapping project received much 
favorable comment from the people 
of the districts and those who helped 
the youngsters in the mapping ex- 
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pressed ‘many comments of praise. 
Favorable letters were received from 
a number of teachers. Several teach- 
ers said that due to the interest shown 
bv the pupils in developing the sur- 
vey, they had made further studies of 
their districts. 

The limitations of the project on 
the mapping of Wayne County or 
perhaps one may say any county proj- 
ect of this type, are quite large in 
number. Among them the following 
may be listed: 

1. The project being voluntary 
with the schools, the director could 
not hope to get all of the school dis~ 
tricts to cooperate in the mapping. 


2. The teachers in a few of the 
districts were incompetent to direct 
the pupils in the collection of the 
necessary data for the survey and 
others were indifferent. 

3. Some of the teachers looked 
upon the survey as too much work 
or saw little or no value in it. 

4. The critical attitude of farm- 
ers in a few districts made it im- 
possible for the pupils to collect the 

data. 


Annual Variability Rainfall Maps of the Great Plains 
EARL E. LACKEY 
The University of Nebraska, Lincoln 


In any field of research the worker 
must be certain that his tools are 
adapted to the requirements of his 
problem. This is especially important 
im the field of geography where the 
researcher so frequently dpends on 
tools constructed for use in other 
fields of study. This paper deals with 
measures of central tendency and of 
percentile variability calculated from 
over 500 weather stations as applied 
to the making of rainfall maps of the 
Great Plains. Vertical bar graphs 
showing these measures for selected 


stations on the Great Plains are pre- 
sented. One of the maps shows central 
tendency (50 per cent map) by use 
cf the median annual rainfall for each 
cf the stations of the regi 
maps indicating condition of annual 
variability—20, 40, 60 and 80 per cent 


The Urban Pattern of Denver, Colorado 
MARGARET FULLER BOOS and HERBERT E. WINCHESTER 
University of Denver 


A map of the urban pattern of Den- 
ver was prepared by the class in Hu- 
man Geography at the University of 
Denver during the Winter Quarter 
of 1937. Each member of the class 
was assigned a section of the city 
ior survey and mapping in color ona 
regular base map. Types of houses, 
commercial interests, business centers, 
churches, educational _ institutions, 


] 
| 5. Some of the schools had too : 
i few pupils to attempt the mapping 
| of the district and in others, the 
pupils were too young to carry out 
cf the time, respectively. 
Note: Maps, graps, and discussion 
will appear in an early issue of The 
Geographical Review. 
Note—Maps, graphs, and discussion ap- 
peared in the October, 1937, issue of the 
Geographical Review, Vol. 27, page 665. 
parks, playgrounds, etc., were investi- 
gated and plotted. The parts were as- 
sembled and the map, mostly uncor- 
rected, was presented. 
A brief summary of the historical 
background of the city was related to . 
the growth of its parts. Present ten- 
dencies in expansion and topographic 
advantages and limitations were not- _ 
ed. Future expansion and its origins 
were forecast. 
(33) 


The Sponge Industry of the Caribbean Area 
GEORGE 8. CORFIELD 
State Teachers College, Duluth, Minnesota 


Within the span existing between 
the time of shipping the first trial lot 
of sponges to Paris from Nassau, in 
1841, to the present, lies the entire 
history of the sponge industry in the 
Western Hemisphere. 


The two chief areas of production 
in the western world outside the 
United States are the Bahama Islands 
and Cuba. In 1935 these regions con- 
tributed 66 per cent of the weight and 
43 per cent of the value of sponges 
of the Western Hemisphere. 


The Bahama fishery accounts for 
22 per cent of the value and 33 per 
cent of the weight of all the Carib 
tean. The industry centers around 
Andros Island—an exposed area, 
known as “The Mud,” where the vel- 
vet type predominates; Little Bahama 
Bank, where the wool type comprises 
YS per cent of the catch, and the terri- 
tory west of Elenthera Island, which 
produces both wool and velvet varie~ 
ties. 

Sponge cultivation recently at- 
tempted in the Bahamas, has proved 
successful. The greatest difficulty is 
the attack made on young sponges by 
starfish and a certain type of crab. 
The hooking method, employing 12 
per cent of the population of the is- 
lands, is the only one used. The catch 
yields about $200,000, which makes 
it the island’s most important indus- 


try. 
The south shore beds between Cuba 
and the Isle of Pines yield practically 


all of the Cuban sponges. Water 
depths are ideal for hooking, the only 
method employed. About 1700 fisher- 
men engage directly in the industry 
but 5,000 persons derive a living from 
the business as a whole. The smallest 
catch-comes during the hurricane sea- 
sen, Cuba outstripped all other coun- 
tries in 1935 in production of sponges. 
Operations radiate from Botabano. 
All shipments are made from Havana. 
A recently formed cooperative does 
much to improve and enhance the 
iidustry. Yearly production amounts 
to about $455,000. United States, Ger- 
many, and France take 75 per cent of 
Cuba’s export. Sponge waste, sold in 
the United States as an insulator, 
adds some $1500.00 to the yearly in- 
come. 

British Honduras began a govern=- 
mental sponge industry in 1936, off 
Turneffe. Cuttings, supplied to indi- 
viduals, encourage the industry. This 
represents an investment of some 
$18,000. The yield is gradually in- 
creasing. About 300,000 sponges grow 
on the concessions. 

Mexico, Nicaragua, and Colombia 
are other Caribbean countries where 
the industry has not had benefit of 
proper supervision and control. 

With the interest taken in the 
aay industry in the Bahamas, Cuba 
and British Honduras, the Caribbean 
seems destined to hold the position it 
now has in the sponge world, as the 
chief producer of the Western Hemis- 
phere. 


Vocabulary of High School Physical Geography 
PHILIP M. JOHNSTON 
McCook, Nebraska 


Geography teachers frequently dis- 
cover students who have a very small 
or practically no geographical vocabu- 
lary. This is a condition that should be 
remedied as much as possible by defi- 
nite study and drill upon impo 
geographical expressions. 


If a teacher has an alphabetized list 
of geographical words, terms or 
phrases for each chapter of a text- 
book, and a master list for the entire 
book, it is then possible to have copies 
cf the list made by chapters and given 
out to students in the class or classes 
where the book is being used. The 
teacher then not only can use the 
words in their relationship to subject 
matter, but pre-tests may be given 
in the classes before the book is 
studied and then later final tests at 
the end of the semester may be given 
to determine what has been achieved 
in the use of geographic words. 


In this vocabulary study, the book, 
“New Physical Geography,’ by Tarr 
and Von Engeln, published by The 


word, term or phrase was underlined 
with a red pencil. A file was secured 
one foot long and four inches wide 
with cards to fit. Each geographical 


were then filed in alphabetical order, 
with like words, terms and phrases to- 
gether; so that all could be counted 
and tabulated. This same procedure 
was carried on by chapters through- 
cut the entire book. The expressions 
were then taken out of their alpha- 
betical order and listed according to 
their frequency of usage. In adding 
all of these different expressions to- 
gether upon a master sheet it was 
discovered that the book contained a 
geographical vocabulary of 1,081, 
with a total of 16,051 times that these 
expressions were used. 

The total list of 1,081 words, terms 
or phrases probably is not complete, 
because no list secured from frequen- 
cy counts can be. without error. It is 
cettain that in a frequency count some 
important words secure higher fre- 
quencies than some important words. 

It is understood of course that a 
word list of this sort is not to be used 
tc the exclusion of other means in 
the teaching of geography. Maps, 
graphs, pictures are some other pos- 


sible ways in creating interest. Among 


still other means tests may be de 
vised; such as, true-false, multiple 
choice, recall, matching, and identifi- 
cation tests to cover an understanding 
of the hical expressions of the 
lists. It is contended that a vocabulary 
for a geography textbook should be 
a real time saver for teachers and 


| 
| Macmillan Company, was selected and is 
used. The textbook was read through 
carefully, then each geographical 
expression in chapter one was typed | 
upon a card together with the chap- 
ter and the page numbers. The cards __ readers. 
(35) 


Some Contributions of William Morris Davis to 
Geography in America 


VEEA E. RIGDON 
University of Nebraska . 


When William Morris Davis 1c 
cepted his first position at Harvard he 
possessed some training in many sci- 
ences, but was not a specialist in any 
field. Inasmuch as he was required 
to give instruction in geology and 
meteorology he was forced to develop 
his own methods. His methods and 
materials in the following years came 
into general use throughout the coun- 
try. 

Davis’ works in the fields of geolo- 
by and physiography have become 
known in every inhabited continent 
cn the globe, but many of his less 
spectacular, though equally valuable, 
cotributions are often unappreciated 
even in his own country. Davis was 
the pioneer in school and college work 
in meteorology. His teachings and 
writings were probably the most po- 
tent force in establishing instruction 
in some seven thousands of public 
schools and nearly three hundred col- 


. leges and universities. 


The report of the notable Commit- 
tee of Ten of the National Education- 
al Association in 1892 embodied many 
recommendations which Davis had 
made earlier in lectures before educa- 
tiqnal associations, and in various ar 
ticles written for educational journals. 
These were concerned largely with the 
improvement of methods of teaching 
geography and with the introduction 
and expansion of physical geography 


in the high schools and the provisions 
for the continuity of geography from 
the primary grades through the uni- 
versity. 

‘Papers in which Davis outlined in 
detail his definition of the science of 
geography and his classification of 
geographic factors are evidence that 
his philosophy of the subject included 
both physical and biological factors. 
However, he was so busy developing 
the physiographic phases that he was 
cften accused of ignoring the onto- 
graphic, or organic, phases. 

Davis always emphasized the value 
of a precise terminology and accord= 
ingly, tested, and through scientific 
journals, disseminated scores of tech- 
nical terms which have become some 
of the most effective tools in geo- 
graphical literature. 

Present-day students who glibly 
discuss intrenched meanders, mature 
topography, peneplains, monadnocks, 
and river piracy should be interested 
in examining the wealth of literature 
in which Davis first presented and 
defended these and innumerable other 
terms. 

Davis’ integrity of intellect which 
is so clearly revealed in all his scien 
tific writings carried over into his 
religion. These were epitomized in 
hus Hector Maiben lecture before the 
A. A. A. S. in Boston only a few 
weeks before his death. 


(36) 
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